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Editorial 


WILLIAM OSLER 

The Archives of Internal Medicine is deeply grateful to William 
Osier His pen never contributed directly to our columns, yet the 
members of the first Editorial Board, Richard Cabot of Boston, George 
Dock of Ann Arbor, Mich , David Edsall of Philadelphia, Theodore 
janeway of New York, Joseph Miller of Chicago and William Thayer 
of Baltimore, were guided by his teachings and literary skill in forming 
our editorial policies The first volume, also, reflects his influence 
Gifted physicians like Harlow Brooks, Louis Hamman and Francis 
Peabody, with many others who admired Osier’s writings, ^were among 
the earliest contributors and helped to establish our most important 
aim that the Archives be a monthly journal dealing with internal 
medicine in its broadest sense, and composed in such fashion that each 
article printed m it is instructive, well written and worth reading 

During the forty-one years that our periodical has existed. Osier’s 
name has been referred to repeatedly by many authors in their manu- 
scripts Without question, the development of internal medicine m this 
country during the past half century, as traced in the Archives, has been 
notably colored by his personality It is especially appropriate that this 
journal, devoted to internal medicine and published by an association 
representing the medical men of this country, should thus honor the 
man who brought so much honor to American medicine 

Osier’s skill as a clinician, his ability as a “teacher and leader of 
men,” his learning, his contributions, not only to medical science but 
also to literature, through many essays reflecting a broad culture and 
a sympathetic understanding of men and events — all have set an example 
of scholarly achievement and have been a source of inspiration to physi- 
cians everywhere 

For these reasons, the Editorial Board proudly dedicates this number 
to him m celebration of the hundredth anniversary of his birth, and as 
a salute to his memory 

The Editorial Board wishes to express a deep sense of gratitude to 
the former students and associates of Dr Osier, and to all others who 
have made this memorial issue possible 

The Editorial Board 
Archives of Internal Medicine 
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THE MEDICAL ARENA IN THE TORONTO OF OSIER'S 
EARLY DAYS IN THE STUDY OF MEDICINE 


NORMAN B GWYN, MD 
TORONTO, CANADA 

T he title implies that more will be said of the conditions con- 
cerning medicine as practiced and taught m Toronto in the latter 
part of the last century than of Osier himself The word “arena” well 
describes what Osier, at the beginning of his medical career, looked on 
as a student m the Toronto School of Medicine, for conflict of a most 
dramatic sort between the two medical schools of the city and tlieii 
adherents had long been the order of the day 

One takes for granted that bickerings, quarreling and jealousies 
existed everywhere m the conducting of the medical institutions which 
rose and fell m the early days of the last century , but in Toronto, behind 
these lesser evils, there loomed large bitter hostilities grounded in colonial 
mismanagement, religious intolerance and armed rebellion against the 
government, culminating in discontent and, finally, in secession of the 
whole faculty of the one school then existing, to create a school of their 
own, which was to take the title of the school from which they had 
seceded Of a less dramatic nature than these upheavals, yet adding to the 
envy, hatred and malice on the medical scene, was the eventual abolition 
of the Medical Faculty of the University of Toronto, as a teaching 
institution The action was ascribed, although unjustly, to a remarkable 
character high in government circles, the Honorable John Rolph, 
M D , who was said to fear that his own medical institution, the 
original Toronto School of Medicine, would never be able to compete 
with the university faculty organized and conducted by the Provincial 
authorities 

In one of Osier’s farewell addresses to the medical men of this 
continent,^ one notes his affectionate references to his associations in 
Montreal, Philadelphia and Baltimore No mention is made of his life 
in Toronto, )’-et Osier was for two years a student in the second Toronto 
School of Medicine, and his earliest known Canadian publication ^ is 
described as the work of W Osier of the Toronto School of Medicine 

1 Osier, W Unity, Peace and Concord, Oxford, H Hart, 1905 
2 Osier, W On Canadian Diatomaceae, Canad Naturalist, N S 5 142- 
151, 1870, Reprinted in Osier, W Published Memoirs and Communications, 
Montreal, 1882 
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,\n omission of this sort surely suggests that v-hat Osier sav,' in his 
Toronto da^s vas not too pleasing to hJs peace-lo"ing nature. His 
intimacy v, ith James Boveli and Rev. \\ . A Johnson hovrever, eTec- 
rively removed him from the unpleasing surroundings v.hich had evolved 
from the conditions mennoned ]Most of Osiers reference to his Toronto 
days have to do v. ith his association v.*ith Boveli. In ‘ The ZTaster I'v ord 
in !Mediane ' " an address delivered in Toronto in 1905 he merelj' 
greeted some of his old teachers present in the audience: Osier could 
doubtless vreli remember that some of these same old teachers had 
act:’, el V fomented strife during his student dzys Tfte Pilaster \\ ord in 
3ledicine ho’.vei er ma^- -.veil be looked on as Osier s notification to the 
medical orld that the unhapp}' state of affairs v, hich had enisted in the 
medical circles of Toronto in his student da3'5 rvas noiv a thing of the past. 

For r.ventj.--five }ears previous to Osiers entering on his medical 
studies there had been unending and vitriolic strife betveen the schools 
and their adherents a strife based on distinctly unusual happenir.g5 
As a rule the main object of the hostilities v.as the pioneer in the teach- 
ing of medicine m the Upper Pro\-ince. John Rolph reformer, protestant 
rebel a fugitii e v.nth a price on his head. 3'et a great teacher and one able 
to biuld up a school of his ov.n the first Toronto School of Zdecicine. 
after his return from a seven }*ear banishment. V\'hether he vras the 
old Slumei mentioned by Osier’ is perhaps questionable for in many 
v.-ays he seems to have been more sinned against than s:nning. Yet his 
name is closeh' associated v. ith a<l the interesting hiappenings -’.•hich pre- 
ceded the breakdo>vn of the teachmg of med.cine in Toronto 

A detail of colomal mismanagement may veil appeal to American 
readers In the earhv colonial da^-s the governors of the Upper ?ro'.*ince 
vere the old n'pe of aristocratic mihtaiy men vho had been brought 
up in England to behei e that the State church the Church of England 
V as the one and only religious organization to be given any consideration. 
Into the hands of the authorities of the Ch'urch of England in Car.aca 
v.as to be given the control of all education and to pro*vide for the 
upkeep of the Church one sevenih of all the arable land in the Upper 
Pro’.-mce v.as to be set aside It apparently had never ocoirred to the 
governors and their adv.ser5 that, though the Church of England vras 
the state-endoved church in England, such v.as not the case in Canada 
All the religious bodies not so favored as the Church of England sooner 
or later protested this setting apart of land for the Ch'urch (‘'tte Qerg}- 
Resen-es* ) . and foremost in opposing the go-remors and the dictatonai 
Bishop Strachan of Toronto vas John Rolph His indictment of the 

3 Osier Vr Tee fifaster Wore in Itecldne. Oxford. H Hart, IP'Or, 

^ “Ore ole S.eunei in a c<nnn:-.U!it" mzy cacse (Lssens-ons :t v.iii taie 

taree generations to remo^.e.’’ 
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Bishop and his associates, a classic in the records of the House of the 
Assembly, went far toward making the Colonial Office take notice of what 
was going on The Clergy Reserves were taken from the Church of 
ngland, and the income from them was applied to the growing educa- 
lonal institutions of the province, without preference for anv one sect 
y his stand against the Bishop and the Church, Rolph at once incurred 

e enmity of the Avhole Anglican community, an enmity which gathered 
force as time went on 


The testimony of the superintendent of the Toronto General Hos- 
pital, in an investigation into conditions there in 1855 (an investigation 
provoked by complaints of Rolph’s students that they got no fair treat- 
ment in t ie hospital and wards), shows to what extent religious intoler- 
ance could reach (at that time the Trinity College Medical Faculty, 
lea e y James Bovell, seems to have assumed almost complete control 
o the hospital , the superintendent. Dr Clark, v as accused of favoring 
Trinity College) 

^ always support Trinity College, because it was my 
ma ater in the old country, and more than that, it is a college founded on the 
re igion pro ess, the Established Church of England, and I am not ashamed 
to confess my partiality for that church ” 

Mr Bowes I don t think that because Trinity College is founded upon the 

re igion you profess, that therefore you should show any partiality in this 
institute ’ 


c X (warmly) “That is another thing, sir I consider the Medical 
ta o rimty College the most efficient in Upper Canada I consider it the 
most per ect staff m Upper Canada, for this reason every chair is filled by a 
pro essor who is admitted by the students of all schools to be an able man ” 


Reform and the struggle for responsible government in the Upper 
Province brought Rolph aggressively forward He was one of the leaders 
in the abortive rebellion in which an attempt was made to capture Toronto 
and other towns With its failure, Rolph had to flee the country, with 
a price on his head, and eventually settled in Rochester, N Y His 
association with the rebels naturally made him a person much to be hated 
by the ultraloyalist element He remained, however, the idol of the 
reformists, and it is interesting that many Canadian students came to 
study with him while he was in Rochester 

After a term of banishment which lasted seven years, Rolph was 
pardoned , he returned to Toronto and at once began to teach medicine 
and to build up a school of his own, the first Toronto School of Med- 
icine Eventually, his school became affiliated with the Methodist 
university, Victoria College This association, naturally, did not 
en ear him to the Anglican part of the community, and in those days 
tie members of the Church of England could not have been said to 
be tolerant of any sect which disagreed with them 
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The Rolph school enjoyed an uninterrupted existence up to 1856, 
when signs of rebellion against his authority began to be evident among 
his SIX associates On the opening day of its term, in October, they 
walked out of his institution, claiming that the will of the majority of the 
incorporators in an incorporated body could settle questions of owner- 
ship They appealed to the courts, the courts decided in their favor and 
they were given the permission to use the title of the Toronto School 
of Medicine Rolph quickly reestablished his faculty, but the fighting 
between the two schools became vicious to a degree Most of the trouble 
which eventually developed in the medical world of Osier’s time 
depended on this dramatic secession of Rolph’s associates to form the 
new Toronto school 

One event, of a less dramatic nature than some, had added to the 
general hostility toward Rolph This was the abolition of the Medical 
Faculty at the University of Toronto as a teaching institution Rolph 
had become an active politician, in addition to conducting his medical 
school and, at the time of the abolition of the University Medical 
Faculty, had become Minister of Crown Lands The members of the 
faculty at once raised the cry that Rolph had used his position as 
Minister to urge this abolition, in order that his own school might 
have a monopoly of the teaching of medicine in the Upper Province 
What had really taken place, however, was that the University of 
Toronto was merely following the example of the University of London 
in deciding to give up the teaching of medicine and law while retaining 
the degree-conferring capacity 

The investigation of affairs in the Toronto General Hospital pro- 
duced but little in the way of good results It was only too evident 
that Rolph’s association with these events had created such a host of 
enemies that he would find it difficult to obtain help from any direction 
He and his staff were made unwelcome in the hospital wards, and 
his students even complained that they were unjustly dealt with in the 
state board examinations when they came before an examiner who was 
not of Rolph’s persuasion Nevertheless, Rolph fought valiantly to 
the end, finally retiring in 1870 He had been associated with the teach- 
ing of medicine since 1824 

There could have been only one ending to these manifold evils, a 
forecast appeared in one of the Toronto dailies of the time “The 
bickerings of the profession are a by-word if not a hissing amongst us , 
you can hardly get half a dozen men allied to rival schools to come 
together for any common purpose ” In spite of this castigation, matters 
in the medical world went from bad to worse , dissension among the 
doctors was finally reflected m the closing of the Toronto General Hos- 
pital, the one institution in the city m which clinical medicine could be 
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taught in 1868-1869 Most clear-thinking students migrated to McGill, 
or elsewhere, Osier followed later, in 1870, knowing by then that his 
friend Bovell was not planning to return to Toronto from the Barbadoes 
There could now be no attraction for Osier in Toronto’s medical world 

When the hospital reopened, it was with only twenty-five beds to 
provide clinical teaching for two schools The governors, in a report, 
reprimanded the visiting staff severely for many delinquencies and 
complimented the migrating students on the step they had taken With 
the reopening, however, and a reorganization of the medical schools, 
as demanded by the governors of the hospital, an element of peace 
became evident, to be added to shortly by the retirement of Dr Rolph, 
now well advanced in years, and by the decline and disappearance of 
his medical school, then attached to Victoria College A final note of 
tragedy in the life of the old fighter was that a new building, provided 
for him and the school by Victoiia, was to be occupied by his now success- 
ful rivals, the men who had seceded from his school some fifteen years 
before 

These, then, were the scenes and events which confronted the young 
Osier when he began his medical studies in the second Toronto School 
of Medicine It cannot have been with any great enjoyment that he 
listened to the recriminations passing between the two schools, nor can 
he have enjoyed the constant baiting of Rolph, who, after all, had been 
a real reformer and a fighter against many evils Further, with Bovell 
not returning to Toronto, there cannot have been much inducement to 
keep him in the Toronto school Thus, Toronto lost Osier, the most 
promising student of the time, while McGill University acquired an 
enthusiast in the study of medicine whose name was to spread far, 
and whose influence was to be worldwide 


109 Madison Avenue 



OSLER^S ORIGINAL AUTOPSY BOOKS 

H E MacDERMOT, MD, FRCP (C) 

MONTREAL, CANADA 

O NE of the best documented figures in medicine, William Osier, 
raised his own literary monument, and it was further adorned by 
the personal tributes so freely outpoured in his memory, then, all 
received the final floodlighting of Cushing’s biography ^ As it happens, 
the literature is extremely distracting for my object The more of it 
one reads, the longer one postpones the achievement of that ‘^flighty 
purpose” which Osier was so eminently able to overtake 

From the mass of literary scaffolding which has been discarded in 
producing Osier’s memorials, I have chosen the manuscript books con- 
taining Osier’s early autopsy descriptions Apparently, there were 
five, but only two have been preserved ^ Osier used all these books 
when he was writing his textbook in Baltimore, but when the missing 
ones went astray is not known 

Of all the specimens of his own handwriting, few more vividly and 
directly remind one of Osier than do these notes They tell of his 
intense absorption in the aspect of medicine which, in his earlier years, 
certainly fascinated him beyond all others As Thomas McCrae said 
‘‘Of the various ways of approach to clinical medicine there is no doubt 
as to the one by which William Osier travelled ” ® 

The two books contain entries from May 4, 1877 to March 14, 1879, 
and from March 14, 1879 to Sept 12, 1880 Many descriptions arc 
written in his own hand ^ , others, done by students from his dictation, 
often bear his corrections Probably some were written up from notes 
The books are in remarkably clean condition, considering the handling 
they must have had and the primitive conditions under which they were 

1 Cushing, H Life of Sir William Osier, Oxford, Clarendon Press, 1926 
2 These have been given to the Osier Library, Montreal, by the Montreal 
General Hospital 

3 Sir William Osier Memorial Number, Bulletin 9, International Association 
of Medical Museums, Toronto, Murray Printing Co , Limited, 1926, p 37 
4 Osier’s writing was usually small and neat, but he often scribbled Dr 
W W Francis tells of an instance in which Osier wrote to a friend, asking to 
be informed on some point on “chancre,” and adding that “Bill Francis” was 
much interested in this It was many years later that it was discovered that 
the word was “Chaucer” ! 
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produced The autopsy room at the Montreal General Hospital was 
then little more than an outhouse, with a wooden table and a stove 
which was lighted only as required, and was not very effective even 
then One of Osier’s students, George E Armstrong,® has told of 
lighting the stove on many occasions and warming a bucket of water 
for the work 

At the time that the first of these books was produced. Osier had 
no regular appointment on the staff of the hospital He did the post- 
mortem work because he liked it, and when he was appointed full 
physician in 1878 (he was only 29 and spoke of his appointment as a 
“scandalous” elevation over the heads of his seniors), he went on with 
it, and the other men on the staff were only too glad to let him do most 
of their autopsies Frequently, m the notes, he speaks of a case as 
“Bell’s” or “Roddick’s ” 

It IS hard to better the terse, graphic writing Many of the notes 
are in print in the first volume of the “Montreal General Hospital 
Reports” and in scattered reports in the journals of the day It is 
notable that the original descriptions, as dictated by Osier, needed hardly 
any editing for the printed version Here is a typical general description 

Body that of a much emaciated, delicately built girl Hair lanky Skin rough 
and dry Fingers slightly clubbed and nails a little mcurvated Bed sores on 
sacrum Left foot and ankle swollen and oedematous, right slightly so Chest 
narrow Ecchymoses — small and punctiform — in the region of the ensiform cartilage 
and scattered over the skin of the abdomen 

While the cases were of great variety, two conditions predominated, 
since they contributed most to the mortality in the hospital at the time 
pulmonary tuberculosis and typhoid It is unlikely that Osier took any 
special precautions against infection at autopsy, except of course after 
pricking or cutting himself, and yet, even after repeated handling of 
extremely infectious material without gloves and with very crude water 
facilities, he escaped serious infection He did, however, acquire tuber- 
culosis of the skin, in the form of “anatomical tubercles,” as they were 
called He had eight or ten of these during fifteen years but did little 
more than watch them, recording that one took seven months to 
disappear 

One has to remind oneself, in reading over the descriptions of cases 
of phthisis, that Osier was then as much in the dark about the tubercle 
bacillus as was Hippocrates One of his earliest descriptions is that 
of a Negro who died with a typical history (as it is now recognized) 
of acute pneumonic phthisis fever, cough, weakness, emaciation and a 
family history of tuberculosis Signs of cavitation were detected clini- 

5 Armstrong, G E , cited in Sir William Osier Alemorial Number, ^ p 176 
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cally at the apex of the left lung, with evidence of consolidation at the 
bases Cavities were present at both apexes Osier’s comment was 

This case is one which presents several points of great interest Is 

it a sequence of pneumonia, or is the process tuberculous^ The entire illness 
lasted somewhat over two months, and began after a wetting, but not with the 
symptoms of ordinary pneumonia When he entered the hospital there was 
consolidation, with signs of breaking at the apex The history is defective, 
and if the primary attack was pneumonic, it must have been subacute A sister 
died of phthisis, so that a family predisposition to tuberculosis may be presumed 
I have never seen such an extensive area of cheesy degeneration as presented 
by the (left) lower lobe, uniform, solid, anaemic and dry, no trace of normal 
lung tissue (except narrow rim at border) and no nodules In the upper lobe 
the walls of the cavity are formed by breaking down cheesy substance The 
microscopical examination shows the air cells occupied with a granular debris, 
mixed with cells in various stages of degeneration 

The whole appearance is what might be supposed to proceed from an unresolved 
pneumonia, which had gone on to caseation, and in the upper lobe to extensive 
softening 

In all the early autopsies, he went into the minutest detail m describ- 
ing various tuberculous cavities He also paid great attention to the 
presence of adhesions in the pleural cavities, frequently underlining a 
note on them In one report, after describing multitudes of cavities m 
both lungs, and caseous masses, he added, “There do not appear to 
be any imhai y tubercles in the lungs ” 

But whatever his accounts may have lacked on account of bacterio- 
logic gaps, his anatomic descriptions were so good that he was to use 
them unchanged many years later 

In typhoid he was on surer ground, though still without bacteriologic 
light Here, too, he must have run great risks of infection, though 
evidently without ever acquiring the disease 

The very condition of the body at the time of autopsy must often 
have added to the work There were no iceboxes then (once a body was 
noted as being “frozen” — this in December 1877), and sometimes there 
was a long interval between death and the postmortem examination 
In a case of phthisis the autopsy was done eighty hours after death, 
and Osier made the note “Intestines and other organs of a greenish 
colour and smell powerfully ” He then crossed out the word “power- 
fully,” but the description was still carefully detailed 

His notes on the external aspect of the body were always thorough , 
now and then they tell us something of the treatment of the day In 
a case of erysipelas, for instance, he wrote “Body that of an elderly, 
corpulent man Hair scaly, grey Left leg much swollen, oedema- 

tous, and covered over with flour, put on for the erysipelas” , in another 
case, “On the thorax, the cicatrix of an old croton oil rash” , and, again, 
“The whole of the left half of the chest behind is raw from the appli- 
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cation of a plaster ” He added odd details A patient with pneumonia 
“had been a prostitute” , a man with tuberculosis had the “letter D 
tatooed [sic] on left mammary region — old deserter from the A army” , 
“lacteal vessels of the mesentery beautifully injected” (m a case of 
burns) 

His similes were good He speaks of kidneys being “firm and cut- 
ting like a piece of turnip ” He liked to be exact “Two super- 
numerary spleens, one kidney-shaped, the size of a plum, the other, 
round, the size of a cherry” , again, “tricuspid orifice is small compared 
with the size of the right heart It admits three fingers to middle of 
2nd joint (scarcely)”, and, “the arch of the aorta admits the little 
finger of my right hand as far as root of nail ” 

He could not always obtain the organs “The chambers of the 
heart were dilated, and the walls hypertrophied (measurements not 
taken as the organ could not be taken away) ” In a case of apoplexy, 
after carefully describing the brain and a large hemorrhage m the 
pons, he wrote 

It was found impossible to trace any vessel specially diseased in the vicinity 
of the clot, nor on careful inspection could any aneurisms, miliary or otherwise, 
be seen Nothing could be “filched,” so that a more thorough examination could 
not be made 

Organs were often weighed, but not always Sometimes he had 
not time to finish the autopsy, and once he wrote 

A very hurried examination made, without discovering anything except 
probably commencing cirrhosis of the liver, a portion of which was reserved for 
microscopical examination 

One sheet of notes merely reads “Body well nourished On 
removing cerebral dur ” 

An occasional autopsy record has pinned to it a hospital slip, which 
now and then has a special note from the admitting officer (at that 
time Dr James Bell), asking Osier to hurry things up One note reads 

Please come early Body must be removed by 4 o’clock tram and I want to 
put everything m order before friends arrive or there will be the d to pay 

On another slip Dr Bell wrote 

I have secured autopsy with much trouble and have pledged myself that 
they can have the body at 3 p m tomorrow without any visible sign of operation 

A few of his terms are no longer used He spoke of the kidney 
capsule “detaching” easity Other examples are “the lower lobe in a 
condition of low pneumonia” and “apex occupied by large anfractuous 
cavity ” He seemed to like this term, using it twice in successive 
autopsies , perhaps he was reading Boswell at the time ' He wrote also 
of “patches of attrition” over the walls of the heart 
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A variety of clerks wrote from his dictation, but the initials of only 
one of them appear, “R L McD ” (Dick McDonnell, who was a great 
favorite with Osier) Now and then the student's spelling became 
something notable, even for those days of careless spelling One won- 
ders whether Osier was a little indistinct in dictating “Malpighian” 
was spelled “nialpoghian” by one student and “Malpidgeon” by another 
But Osier could not be blamed for the following specimen 

In the thorax the lungs do not colapse A large patch of atntion ova anterior 
surface of right ventrical Left auricle also contains groumous clots 

In the right ventrical the colutni carni are greatly developed, especially 
on the ceptum Artie valve presents large vegitations In left 

apex there is a purpel spot A considerable number of small miliary 

tubicles are scatered through this Only a few miliary tuburcles are 

noticed 

Osier would often correct or add to the actual phrases, but he left 
the spelling alone His own was not above reproach now and then 
"latterally” and “peice” occur in his own handwriting 

As might have been expected, the autopsy room intruded into 
Osier’s dreams He left a record of a number of his dreams, Dr 
W W Francis ® tells of one, in which Osier was watching his own 
autopsy being performed at Oxford, in the presence of Dr William H 
Welch, of Baltimore, and Sir Clifford Allbutt 

The pathologist, on opening Osier’s heart, said “Yes, angina pectoris,” and Osier 
remarked, “That’s right, X, whenever Welch or Allbutt is present I always 
say angina ” It was only when his intestines were all out and being cut up that 
Osier realised that he was permanently dead, and the shock woke him' 

3640 University Street 

6 Francis, W W, cited by Segall, H N First Clinico-Pathological Case 
History of Angina Pectoris, Bull Hist Med 18 102, 1945 



WILLIAM OSLER "A POTENT FERMENT" AT McGILL 

R PALMER HOWARD, MD 
MONTREAL, CANADA 

T O THIS day, William Osier is regarded as the most outstanding 
physician ever to he associated with the McGill Medical School 
This may seem strange when it is recalled that he left Montreal at the 
age of 35 Actually, throughout his whole life he kept in close personal 
touch with his alma mater Furthermore, several of Osier’s former 
pupils became McGill professors, and two are still active teachers 
Osier’s influence remains a powerful factor at McGill Every medical 
student is inspired by learning of his professional eminence, his enthusi- 
asm for medical knowledge, his clinical abilities and his way of life , the 
memory of him has been of immeasurable benefit to the university It 
IS my particular wish to recall his vitality and his originality 

Before Osier’s day the McGill Medical School had attained a 
prominence in Canada based largely on its clinical facilities, which were 
modeled on those of Edinburgh, where many of McGill’s early leaders 
were trained Above all, the school’s standing was due to the emphasis 
given to bedside teaching, which had commenced as early as 1845, as was 
shown in the dean’s historical review of the school on the occasion of its 
fiftieth anniversary, in 1882 ^ 

Because of these clinical opportunities William Osier came as a 
student to McGill m 1870 He brought with him an unusual knowledge 
of microscopy, which he had acquired under the Reverend William 
Johnson, at Trinity College School, and under Dr James Bovell, in the 
Toronto School of Medicine His attainments in microscopy were 

From the Department of Medicine, Montreal General Hospital, and McGill 
University 

1 Howaid, R P A Sketch of the Life of G W Campbell, and a Summary 
of the History of the Faculty, Montreal, Gazette Printing Company, 1882 
Robert Palmer Howard, professor of the theory and practice of medicine at 
McGill m Osier’s student days and dean of the Faculty from 1882 to 1889, was 
my grandfather Such a personal bond of friendship existed between the two 
men that Osier was chosen in 1877 to be godfather to my father, Campbell Palmer 
Howard In due time my father became one of Osier’s housemen at Johns Hop- 
kins Hospital, he was forever inspired by him Osier’s son. Revere, was my 
father’s godson, and, in turn, was named my godfather, his untimely death as 
a combatant officer in the first world war put a sad end to this interlocking 
chain of de\oted friendship and professional inheritance 
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largely responsible for the award of a special prize for his graduation 
thesis in 1872 During his undergraduate years he had become closely 
associated as pupil, fellow student and personal friend with the professor 
of the theory and practice of medicine, Dr Robert Palmer Howard 

After two years’ study m Europe, Osier returned to McGill as 
lecturer (later professor) of the Institutes of Medicine, which included 
physiology and pathology He was also active m the Montreal General 
Hospital and became its first pathologist in 1876 Osier’s abilities as a 
pathologist were rapidly recognized, and his reports to the local medical 
society were both frequent and original That his innovations as a 
teacher of laboratory subjects were notable is attested by excerpts from 
the historical review given m 1882 ^ 

Instruction m the employment of the microscope in medicine forms a special 
summer course, and was begun in 1875 Another important advance 

was made m 1876, when the indefatigable Professor of Institutes began a series 
of weekly demonstrations in morbid anatomy Finally, in 1879, a 

physiological laboratory was added to the technique of the chair of Physiology, 
and the senior students have now the opportunity of studying practically the 
essentials in the chemistry of digestion, the secretions and the urine, and of 
following a demonstration course in experimental physiology with the use 
of apparatus 

Thus, Osier’s influence at McGill was felt first in its laboratoiies He 
was also in close contact with all the students as registrar of the Medical 
School Furthermore, in 1878, at the early age of 28, he was made an 
attending physician at the Montreal General Hospital Once again the 
originality and vitality of his approach were evident, this time as a 
clinician The words of Dr E J A Rogers are quoted by Harvey 
Cushing ^ 

When therefore his time came to take charge of a section of the hospital, 
older doctors looked on with bated breath, expecting disastrous consequences 
He began by clearing up his ward completely All the unnecessary semblances of 
sickness and treatment were removed , it was turned from a sick-room into a bright, 
cheerful room of repose Then he started m with his patients Very little 
medicine was given To the astonishment of everyone, the chronic beds, instead 
of being emptied by disaster were emptied rapidly through recovery, under his 
stimulating and encouraging influence the old cases nearly all disappeared, the 
new cases stayed but a short time The revolution was wonderful It was one 
of the most forceful lessons in treatment that had ever been demonstrated 

In 1884, to the great regret of his associates at McGill, Osier accepted 
the call to the chair of clinical medicine at Philadelphia Frequent jour- 
neys to Montreal, to medical meetings elsewhere m Canada and also to 
the summer homes of such friends as Howard and the anatomist and 
surgeon Francis Shepherd, kept him m close contact with his associates 

2 Cushing, H Life of Sir William Osier, Oxford Clarendon Press, 1926 
vol 1, p 172 
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at McGill Strong efforts were made to attract him again to McGill 
University, first in 1892, when he was offered the professorship of 
medicine, and then in 1895, the principalship of the university But 
these temptations proved unavailing It is of interest that in 1902 he 
was asked to look over the plans for new buildings at the Montreal 
General Hospital Even in his later years at Oxford, his contacts with 
McGill men were kept fresh, and never more so than when his son 
Revere served m the McGill hospital unit and Sir William, with his 
many duties, became the honorary consultant to the Canadian Army 
Medical Corps 

Osier’s influence at McGill was spread not only by his former asso- 
ciates but also by younger men who had been his pupils at Baltimore 
and Oxford before becoming teachers at McGill All such men made 
frequent references to the man they regarded as the ideal teacher and 
model physician, so that successive groups of undergraduates were 
brought into contact with Osier’s teachings Unfortunately, of his 
former pupils only Dr W W Francis and Dr Wilder Penfield remain 
active at McGill today 

In medical societies. Osier was a leading light from his earliest days 
in Montreal The Montreal Medico-Chirurgical Society, at which many 
of his early papers were read, and the McGill Medical Undergraduate 
Society, which he helped to found, are still active organizations Osier’s 
name is associated with two comparatively new societies, which originated 
after his death, but which carry on certain of his special interests The 
Osier Society was founded in 1921 by a group of undergraduates, for 
the special purpose of studying medical history At present the member- 
ship IS unrestricted except in numbers, in which it is limited to about ten 
from each class Each member is expected to present at least one paper 
on a historical subject Under the able and friendly guidance of Dr 
Francis, the task becomes an experience gained and shared 

There are three reporting societies at McGill, composed largety of 
the younger men on the teaching staff and entitled, the McGill, the 
Lafleur and the Osier Reporting Society Through these small groups, 
practicing physicians and specialists in various branches of medicine 
communicate recent advances to their confreres Osier can be imagined 
as an enthusiastic leader and critic at any such gathering 

McGill IS also fortunate in having the greater part of Osier’s personal 
collection of medical books and documents in the Osier library It is 
located close to the mam medical library, in a homelike suite of com- 
fortably appointed rooms, and is under the curatorship of Osier’s 
nephew. Dr W W Francis The visitor is ever impressed by this living 
memorial and cannot leave without receiving an enhanced stimulation 
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to study medical literature The library is a treasure house of rare 
reference books and serves an important role as adjunct to the general 
medical library 

The accomplishments of Osier take a high place among the great 
traditions of the McGill medical school Inspired by the traditions 
already present, he contributed to them much of his personality, his 
progressiveness and his enthusiastic energy I can best illustrate the 
esteem in which he was held at McGill with the words written by Dr 
Hoivard in 1884, when Osier was considering the move to Philadelphia ^ 

The thought of losing you stuns us, and we feel anxious to do all that we can 
as sensible men to keep you amongst us, not only on account of your abilities as a 
teacher, your industry and enthusiam as a worker, your personal qualities as 
a gentleman, a colleague and a friend, not only on account of the work you 
have already done in and for the school, but also because of the capabilities we 
recognize in you for future useful work, both in original investigation which 
shall add reputation to McGill and in systematic teaching of any of the branches 
of Medical Science you may care to cultivate, and finally because we have for 
years felt that vitalizing influence upon us individually exercised by personal 
contact with you — analogous to that produced by a potent ferment 

The memory of Osier is still a mainstay and an inspiration Without 
It McGill would not be the same But his life teaches us that we must 
not be constrained by traditional bonds Just as Osier made innovations 
in the laboratories and wards in his day, so must we take up the tradition 
and freshen and reinterpret it in the light of the advances of our day 
Let us look with respect to the past and yet continue to move forward 
under the vitalizing influence of “a potent ferment ” 


3 Cushing, 2 p 224 
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Osier’s birthplace, the Rectory, Bond Head, Tecumseh Parish, Ontario The 
figures are not Osiers, the family left in 1857, and the photograph was taken 
year later 









Old tintypes A, Oslei, about 1870, B, Osier, F J Shepherd and George Ross 
about 1878 






WILLIAM OSLER IN PHILADELPHIA 

1884-1889 

FRANCIS R PACKARD, MD 
PHILADELPHIA 

C USHING ^ writes that Osier was abroad on one of his periodic 
“brain dustings” ^^hen he noted m his commonplace book on 
June 17, 1884 “Telegraphed Tyson from Leipzig that I would accept 
Professor of Clinical Medicine in the University of Penns 3 dvania, ‘Yes ’ ” 
In a letter to George Ross, written a few days later, Osier states that 
he had just received an unofficial letter from Dr James Tyson, at 
that time professor of pathology at the University of Pennsylvania, 
asking him if he would accept the appointment if selected, and that he 
had replied in the affirmative 

Cushing gives Osier’s own storj' of the matter as recounted in 1916, 
before a club of American Rhodes Scholars at Oxford 

I was resting m a German town when I received a cable irom friends in 
Philadelphia, stating that if I would accept a professorship there I should com- 
municate with Dr S Weir Mitchell who was in Europe and who had been 
empowered to arrange the details I sat up late into the night balancing the 
pros and cons of Montreal and Philadelphia In the former I had many friends, 

I loved the work and the opportunity was great In the latter the field appeared 
very attractive, but it meant leaving many dear friends I finally gave it up as 
unsolvable and decided to leave it to chance I flipped a four-mark silver piece 
into the air ‘Heads I go to Philadelphia, tails I remain in Montreal’ It fell 
‘heads’ I w^ent to the telegraph-office and w'rote the telegram to Dr Mitchell 
offering to go to Philadelphia I reached in my pockets to pay for the wire 
They were empty My only change had been the four-mark piece which I had left 
as it had fallen on my table It seemed like an act of Providence directing me 
to remain in Montreal I half decided to follow the cue Finally I concluded 
that inasmuch as I had placed the decision to chance I ought to abide by the 
turn of the com, and returned to my hotel for it and sent the telegram 

Osier already knew many of the leading members of the medical 
profession in Philadelphia On at least one occasion, he had visited the 
city and seen something of William Pepper and James Tyson, and he 
had also met other physicians at medical meetings Dr Minis Hays 
had asked him to serve as correspondent in Montreal for the Medical 
News, and he and Dr Samuel W Gross, of Philadelphia, had been 
fellow delegates to an international congress in London in 1881 (While 
in England, Dr and Mrs Gross had visited Sir Henry Acland, Regius 

1 Cushing, H Life of Sir William Osier, Oxford, Clarendon Press, 1926 
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Professor of Medicine at Oxford, at his home, and Mrs Gross had 
noticed the panel portraits of Lmacre, Harvey and Sydenham which 
hung over a mantel She was to recall them vividly when, after Dr 
Gross died, she married Osier and he succeeded Sir Henry as Regius 
Professor, for he had copies of the panels hung in their Oxford home ) 
When the Grosses returned to Philadelphia, the elder Gross had asked 
them to tell him of some of the men they had met, and the younger Gross 
said that he had heard a swarthy young Canadian give one of the 
best papers of the congress, and he hoped that some day they might 
get him in Philadelphia 

The chair of clinical medicine in the University of Pennsylvania 
had been held by Dr William Pepper, and, when, m 1884, Dr Alfred 
Stille resigned as senior professor of medicine, it was but natural and 
right that Dr Pepper should be elected his successor There were 
several candidates to succeed to Dr Pepper’s chair Curiously enough, 
the suggestion of Osier’s name came first from a group of men most 
of whom were not connected with the University of Pennsylvania At 
a meeting of the editorial staff of the Medical News the matter was 
freely discussed, and surprise was expressed by some of those present 
that other names had not been considered Those at the meet- 
ing were Drs Mims Hays, Roberts Bartholow, Theophilus Parvin, 
Samuel W Gross and James Tyson, the last the only one officially 
connected with the universit}'' Osier’s name was mentioned, and Dr 
Tyson was urged by all present to bring it to the attention of the 
university Tyson spoke to Dr Horatio C Wood, then professor of 
therapeutics, who at once journeyed up to Montreal for firsthand infor- 
mation about Osier, whom he had never met Dr Wood got such 
wonderful reports that he came back to Philadelphia full of zeal to 
secure Osier’s appointment 

There was an amusing sequel Dr S Weir Mitchell had cabled 
to Osier to meet him m London, as he and Mrs Mitchell were com- 
missioned to “look him over ” Osier wrote 

Dr Mitchell said there was only one way in which the breeding of a man suitable 
for such a position, in such a city as Philadelphia, could be tested Give him 
cherry-pie and see how he disposed of the stones I had read of the trick before, 
and disposed of them genteelly in my spoon — and got the Chair 

Osier arrived in Philadelphia on Oct 11, 1884 He stayed for 
some days at the Aldme Hotel (since torn down) and then moved 
into lodgings at 131 South Fifteenth Street, a home which was later 
torn down (the Union League Club extended its building over the 
site) He was welcomed in the heartiest manner by the leading 
members of the profession Cushing lists a formidable number of 
dinners to which he was invited He was soon elected to the Ritten- 
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house Club and the University Club and to three of the dining clubs 
which formed so pleasant a feature of professional life in Philadelphia 
the Mahogany Tree, which was composed of men well known for 
their achievements in various activities — literary men, such as Owen 
Wister, and scientists, like Joseph Leidy — the Biological Club, to which 
Dr Leidy also belonged, and whose members were chiefly physicians 
and biologists, and the Medical Club, whose membership was entirely 
composed of physicians The first two of these clubs no longer exist, 
but the Medical Club still flourishes Osier was a constant attendant 
at the dinners 

His position as professor of clinical mediane carried with it super- 
vision, with Dr Pepper, of two wards in the Plospital of the University 
of Pennsylvania This stood m close proximity to the Philadelphia 
General Hospital, then more commonly termed ’’Blockley ” It was 
the city hospital, an outgrowth of what was originally called the Alms- 
house, or Bettering House, as which it was established in 1731 , the 
term “hospital” was not officially applied to it until 1824 Osier spent 
many hours working with his classes m the rich fields for study 
afforded by its wards and “deadhouse ” 

Osier was elected a fellow of the College of Physicians of Philadelphia 
in January 1885, and a year later he was elected a member of the 
library committee, having as fellow members S Weir Mitchell, Mims 
Hays and Frederick P Henry, who was honorary librarian Osier 
was regularly reelected to the committee ever}'^ year until he left 
Philadelphia, and he took a lively interest in the library of the College 
until the end of his life From both Baltimore and Oxford, he often 
sent books or contributions for their purchase for the Library, and, 
in his last illness, he wrote a note bequeathing to the College his 
manuscript copy of Bernard de Gordon's “Lilhum Medicinae,” written 
m 1348 Dr John H Musser was in London m 1910, and Osier 
arranged for John S Sargent to draw a portrait of him in black and 
white, this he sent, with a companion portrait of himself by the same 
artist, to the College, where they were hung side by side 

In 1887 Osier was elected a member of the staff of the Orthopedic 
Hospital and Infirmary for Nervous Diseases, a small, special hospital 
with a splendid staff, including S Weir Mitchell, Wharton Sinkler, 
W W Keen, George E de Schweinitz and other distinguished physi- 
cians Osier was especially interested in chorea, and he published 
several papers on the subject, and on cerebral palsies in children, 
based on studies in the Orthopedic Hospital In the same year. 
Osier rented a house in which his old friend Dr Alfred Stille had 
lived, on Walnut Street above Fifteenth Street, and he lived there 
until he went to Baltimore 
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A great international “Congress of Physicians and Surgeons, 
held m Washington m 1888, was attended by many distinguished 
practitioners from abroad, as well as by leaders of the profession m 
America John S Billings, president of the congress, at that time was 
very active in organizing the medical school and hospital to be opened 
at Johns Hopkins The frequency with which Billings was seen in 
company with Osier aroused in the minds of some Philadelphians the 
suspicion that Billings was seeking to lure Osier to the new school 
and that Philadelphia might lose him At any rate, in September 1888 
the board of trustees of Johns Hopkins elected Osier chief physician to 
the hospital and he accepted On May 1, 1889, he delivered a valedictory 
address to the Pennsylvania students and was given a complimentary 
dinner, presided over by Dr Pepper and attended by many guests 
from other cities, besides a large number of the leaders of the profession 
in Philadelphia Among the visitors was H P Bowditch, of Boston, 
who wrote to his family a letter (quoted by Cushing) in which he said 
“Osier’s dinner was quite a festival It is extraordinary what a hold 
he has on the profession m Philadelphia He is one of the most popular 
men I ever knew ” 

Though Osier had hosts of friends, his closest during his years 
m Philadelphia were probably Dr Gross and his wife Gross died on 
April 16, 1889, and on May 15, 1892, Osier married “the widow 
Gross,” as he used frequently to term her Cushing^ recalls Dr James 
C Wilson’s amusing anecdote of the wedding day In the morning 
Osier called at the house of Mrs Gross Wilson also called on the 
lady and was asked by Osier to stay to lunch, Wilson accepted the 
invitation After lunch Mrs Gross excused herself, stating that a 
hansom was waiting for her Osier said that he would go with her 
if she would give him a lift Wilson said goodby, little suspecting 
that his two friends had driven off to St James’s Church, where they 
were duly married at 2 30 p m Wilson’s eyes were opened when 
he received a telegram from the happy bridegroom, saying, “It was 
awfully kind of you to come to the wedding breakfast ” The marriage 
proved a great success In Baltimore, and later in Oxford, the 
Osiers extended the most abundant hospitality to their hosts of friends, 
and Mrs Osier’s charm and loveliness won the hearts of Osier’s 
innumerable friends Before their son. Revere, was killed in Belgium 
during World War I, a more ideal home could not be imagined 

Osier always retained fond memories of his sojourn m Philadelphia 
He was thoroughly familiar with its glorious past in medicine Cushing 
relates how Osier once sent a recent McGill graduate, named Hewetson, 
who had joined his staff at Johns Hopkins, up to Philadelphia to look up 
something m the library of the College of Physicians, bidding him 
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as he left Baltimore, "Do drop m on my old friends Philip Syng Physick, 
and Shippen, and give them my love ” Poor Hewetson could not have 
been expected to know anything about these two figures of the past, and, 
after spending most of an afternoon trying to look them up, he returned 
to Baltimore, where the cause of his failure was explained to him 

Among the many inteiesting memoiis which were published by 
Osier in "An Alabama Student, and Other Biographical Essays” - is 
one concerning Stille, who had died in 1902, aged 87 During his 
sojourn in Philadelphia, Osier had frequently visited the old gentleman 
Dr Stille had studied under Louis in Pans, and on his return to 
Philadelphia had the opportunity, in 1835, to study many cases of 
typhoid in the waids of the Pennsylvania Hospital undei Di William 
Gerhaid In the following j^eai there was an epidemic of typhus and 
young Stille, working again under Gerhaid, had the opportunity of 
studying the disease in the wards of the Philadelphia Hospital It was 
the famous studies of these cases that Gerhard published, confirming 
the dififerential diagnosis which Louis had stated existed between the 
two diseases 

An unfortunate misintei pretation of a few statements in Cushing’s 
great biography has given rise to an entirely erioneous view of Osier’s 
relations with Dr William Pepper Cushing states that "Pepper’s 
was not his [Osier’s] method,” and tells how Peppei on occasion, 
in showing a clinic patient whom he knew to have Addison’s disease, 
lectured to the students as though the condition were jaundice 
Cushing adds "The two men in fact were the antipodes of each 
other, and a community in which Peppei held sway could not possibly 
hold Osier long ” There was no microscope in use m the University 
Hospital until shortly after Oslei’s arrival, when he and Dr John H 
Musser put up $50 each to equip a small clinical laboratory Cushing 
indicates that Di Fussell was the only person at the hospital who 
had been taught to make microscopic examinations of sputum, and 
states "In all this Peppei had very little interest, though he would 
occasionally send a specimen to the laboratory before one of his clinics, 
so that he might mention the findings ” 

Osier’s own memoir of William Pepper can be read in “An Alabama 
Student”, it shows in what real esteem he held Pepper, and what 
he thought of him as a pathologist, as well as a clinician Aftei Pepper 
had served his term as a resident physician in the Pennsylvania 
Hospital, he was appointed pathologist to the hospital and curatoi 
of Its museum, and three years later, in 1868, he was appointed lecturer 
on pathology in the University of Pennsylvania Osier said, "Quite 

2 Osier, W An Alabama Student, and Other Biographical Essays, New 
York, Oxford University Press, 1908 
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eaily m my association with him I saw that he had served an appren- 
ticeship in the deadhouse, and he recalled that in 1869 Pepper was 
associated with Dr Thomas G Morton in drawing up and publishing 
a descriptive catalogue of the Pathological Museum of the Pennsylvania 
Hospital and was a veiy active member of the Philadelphia Pathological 
Society Some years later, he founded the Pepper Clinical Laboratory 
at the University Hospital, in memory of his father Pepper was 
one of the earliest and most active workers in the movement to 
elevate the standaids of medical education He established the 
Aicheological Museum at the university, the Philadelphia Commercial 
Museum and the magnificent Free Library of Philadelphia Osier 
concluded the tribute with a beautiful eulogy of Pepper’s personal 
qualities 

Dr O H Perry Pepper, younger son of Dr Pepper, and later 
his successor m the professorship of medicine at the University of 
Pennsylvania, wrote a report which was published in December 1907 
Some months after its publication, young Dr Pepper received a note 

Dear Perry Delighted to see your name and associated with such a 

good bit of work Send me a reprint It is nice to see the name kept up so 
worthily in the third generation My sincere regards to your mother & to Will 
Sincerely yours, Wm Osier 

Enclosed with the letter was a short review of Perry’s article, 
written by Osier himself, from the Lancet of April 25, 1908 The 
letter was typical of those which Dr Osier sent from Oxford to 
many of the young men who had worked with him m Philadelphia 
or Baltimore Among many Philadelphians who received similar notes 
commending their work weie Drs H R M Landis and George W 
Norris 

My personal relations with Dr Osier began in 1893, one year 
after I had graduated from the University of Pennsylvania School 
of Medicine I had applied for a residency at the Pennsylvania Hos- 
pital, but at that time theie were only four residents, one being elected 
every three months, and, though my father and brother were both 
on the staflf, there were several applicants who, it was evident, would 
be elected before me I would therefoie have to wait a year before 
I could be elected Dr Osier in some way heard of my plight and 
wrote to my brother Fred, his former resident, kindly suggesting that 
I come down to Baltimore, where, he said, he would give me plenty 
to do, though he could not offer me any position on his staff Of 
course I accepted and went at once to Baltimore, where I worked in 
the pathologic laboratory and saw the ward work of Osier and others 
of the staff It was a wonderful experience, and one vhich ended 
for me in a situation of great embarrassment One morning Osier’s 
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Negro servant brought me a note from the Chief, as he was generally 
known, in which he stated that one of the residents on his staff was 
obliged to leave on account of ill health, and that he would appoint 
me in his place Of course I accepted with gratitude, sending a note 
to him by his man Although I spent the entire day at the hospital, 
I did not see Osier On returning to my boardinghouse, I found a 
telegram from President Shoemaker of the board of managers of the 
Penns}lvania Hospital One of their residents was resigning because 
of illness, if I would fill out his uncompleted term the board ivould 
elect me to a full term residency In another telegram, my father 
urged me to accept Mr Shoemaker’s offer With much trepidation, 
I took my telegrams and w^ent dowm to Oslei’s There rvas a mis- 
chievous twinkle in his eye as I explained the situation He asked 
me where I expected to practice, to which I replied, “In Philadelphia ’’ 
He spoke of the connections of my great-uncle, George B Wood, and 
m}'^ father and my brother with the Pennsylvania Hospital and expa- 
tiated on its fame He mentioned Rush, Physick and other great 
men who had served it and then suddenly bade me take a train to 
Philadelphia as soon as I could I took his advice 

Anothei episode illustrates his great kindness and his affection 
for those who had worked wnth him My brother, Frederick A 
Packaid, had graduated in medicine at the University of Pennsylvania 
in 1885 and had then been appointed a resident at the University 
hospital I can recall the enthusiasm he expressed w^hen on Osiers 
service , later, he modeled his own practice and teaching at the Pennsyl- 
vania Hospital on that of Osier, until his owm untimely death in 1902 
Osier, in return, appreciated Fred’s ability and character Cushing 
quotes from a letter of Osier’s, wiitten to John H Musser and dated 
Jan 10, 1889 “I have with P ’s [Pepper’s] consent appointed Fred 
Packaid ” Fred declined the flattering proposal, as his prospects 
were bright in Philadelphia, but he always looked back on it with 
pride and pleasure In October 1902 my brother w^as desperately 
ill with typhoid, in the Pennsylvania Hospital Osier telephoned me 
and asked whether he could come up from Baltimore and see him 
I, of course, replied in the affirmative , we fixed a time, and at Osier’s 
suggestion I told my brother’s physician that Dr Osier expected to 
be in Philadelphia and had asked if he could see his ex-resident He 
readily assented and said that he would meet him at the hospital What 
it meant to Fred I cannot attempt to describe An ulcer had perforated 
his intestinal wall, he had been operated on and we all felt that he 
had no chance, but Osier bucked up not only the patient but also the 
physicians and surgeons Everything w'^ent better for a few days, 
until my brother’s death on November 2 



PACKARD— OSLER IN PHILADELPHIA 


25 


During World Wai I, I was detached from my unit and worked 
tempoiaiily in a clearing station beyond Popermghe, in Belgium On 
Aug 30, 1917, I heaid that Oslei’s son had been brought into the 
clearing station next to the one wheie Di Charles F Mitchell and 
I were one of the teams We walked right over to the next station, 
wheie the poor boy had just died of teirible shell wounds We 
accompanied his body out to a trench m which a number of soldiers 
were being buried It is curious how many of Sir William’s ex-students 
or assistants were present at the funeral Haivey Cushing, Biewer, 
St John and Woolsey, of New Yoik, and Mitchell and I, from Phila- 
delphia, were all working in neighboring clearing stations and had 
hastened to pay our last respects to the son of our beloved teacher 
and fiiend 

304 South Nineteenth Sticct 



ADDITIONAL NOTES ON OSLER IN PHILADELPHIA 

EDWARD B KRUMBHAAR, MD 
PHILADELPHIA 

B y the year 1884, when William Osier had completed exactly 
one-half his life span of 70 yeais, the lines of his medical devel- 
opment had become established His philosophic viewpoints, his special 
interests, his systematic habits of work, his ability to think constructively 
and penetratingl)f, and to set forth the results m an arresting style, 
were already bringing him a well deserved reputation on both sides 
of the Atlantic It is not surprising, then, that when the chair of 
clinical medicine at the University of Pennsylvania was vacated by 
the promotion of William Pepper to the professorship of medicine. 
Osier diould have been chosen as his successor 

The circumstances of his selection were about as follows A name 
had been proposed by the faculty to the boaid of trustees after what 
seemed to some an insufficient consideration of the subject According 
to Mims Hays, the matter came up in a conversation at a meeting of the 
editors of the Medical News, and Osier’s name was suggested Tyson, 
the only member of the University faculty at this meeting, and later 
to be Osier’s successoi, discussed the subject with H C Wood, the 
only member of the faculty available at the moment Wood, with char- 
acteristic energy, skipped off to Montreal to get fiisthand evidence 
and returned “a thorough convert” Many years later (1905) Osier 
spoke of S W Gross and Minis Hays as responsible for his selection 
Tyson then wiote to Oslei, who was m Leipzig, and was told that 
he would be a candidate Weir Mitchell, who was also in Europe, 
was commissioned to look over Osier, with powei to act, and sent 
for him to come to London It was there that the cherry stone test 
of breeding was applied Osier, speaking m 1905, said ‘T had read 
of the trick before, and disposed of them genteelly m iny spoon — and 
got the chair” One wondeis how much poetic license should be 
ascribed to this tale, like the one told by him even later to the American 
Rhodes Scholars at Oxford (1916), that his decision to go to Phila- 
delphia was based on the toss of a com 

From the Department of Pathology, University of Pennsylvania School of 
Medicine 
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To Cushing/ Oslei’s leasons foi accepting the Philadelphia ofifer 
uere not clear Oslei himself, in a letter to H V Ogden, wrote of 
the temptations of the largei centei and the piospects of consulting 
woik, though he was nevei avid foi even this kind of piivate piactice 
The grcatei opportunities foi developing a new type of clinical instiuc- 
tion and for advancing his own medical knowledge would seem to Le 
a sufficient explanation, just as, when such opportunities seemed still 
gi eater in Baltimore, four 3 eais latei, Oslei promptly moved again 
The action of the univeisity — then “the Piemiei School in America,” 
as Oslei latei called it — in appointing to an important position a young 
man ‘from out of town,” with extiemely unconventional ideas about 
medical teaching and practice, must have been a shocking sui prise 
to conventional Philadelphia It was a significant step forward in the 
lefoim of medical education in this country, one which had been begun 
by Piesident Eliot at Harvaid in 1870 and continued by Stille and 
Peppei a few 3 ears later in Philadelphia 

Oslei enteied unobtrusively into his new job at the Univeisity 
Hospital The pioblem of selecting Pepper’s successor had aioused 
considerable feehng m the facult 3 % but it is illuminating that, as H A 
Hare put it, his “plunge into the pond at once had the effect of making 
the surface placid” Theie, as latei at Baltimoie and Oxfoid, Osier’s 
peivasive enthusiasm and his impel turbable friendliness, agieeablv 
punctuated with his mischievous whimsies, soon won him the affection 
of his colleagues and the respect of the Philadelphia piofession at laige 

At the hospital. Osier shared the medical wards with William 
Peppei, vho had founded the institution only a few years befoie His 
arrival tbeie must have sui prised students and staff alike As Cushing ^ 
describes it 

No polished declamations with glowing word-pictures of disease came 

from this swarthy person with drooping moustache and informal ways, who 
instead of arriving in his carriage, jumped off from a street-car, carrying a 
small black satchel containing his lunch, and with a bundle of books and papers 
under his arm, who was apt to pop m by the back door instead of by the main 
entrance, who, far from having the eloquence of his predecessor, was 

distinctly halting in speech, who always insisted on having actual examples of 
the disease to illustrate his weekly discourse on Fridays at eleven, and, as likely 
as not, sat on the edge of the table swinging his feet and twisting his ear 

Pepper, then at the height of his amazing career, provost of the 
university, with a laige practice and busily engaged with plans for 
his city and university welfare, had but little time left for work in 
the wards There Osier was at his best, in his favorite kind of teaching, 
as students were quick to appreciate The medical dispensary (out- 
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1 Cushing, H The Life of Sir William Osier, Oxford, Clarendon Press, 
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patient department) was also quick to feel his influence, its well studied 
cases serving with those in the waids as material foi his investigations 
and conferences At the conferences, correlation of other factois with 
pathologic anatomy was emphasized, the organs in the fatal cases being 
demonstiated by Osier himself, the method has now long been com- 
monplace but was a distinct clinical innovation at that time His own 
Zeiss reenforced the decrepit microscope -without oil immersion lens 
that graced the outpatient laboratoiy, and soon after his arrival a 
clinical laboratory appeared beneath the hospital amphitheater The 
ward exercises, which had been introduced a few years before Osier’s 
arrival and at which, on lare occasions, the student had an oppoitunity 
to percuss and auscultate, were enthusiastically supported and expanded 
by him to include more individual student-patient contacts 

One would like to know how Osier conducted his examinations in 
those days The only clue that I have found is a signed page in Osier’s 
writing on marks in the course on clinical medicine in 1885 Based on 
a maximum of 400, the marks ranged from 286 to 383, i e , percentages 
of 71 to 95, not unlike those a section might be given today The 
ten names included those of Gregorio Guiteras, Allyn, H C Deaver 
and Fred Packard If conducted orally, the examination must indeed 
have been entertaining 

Befoie long, other hospital appointments added to Osier’s oppor- 
tunities for medical studies Especially at nearby “Blockley” (by 
then officiall)'- the Philadelphia Hospital), he rejoiced in the abundant 
clinical and pathologic material Long hours in the waids, usually 
surrounded by interns and students, were often followed by autopsies, 
performed by him in cases not limited to those in his own service The 
program might begin at 8 a m and go on until evening, while Osier 
hunted perhaps hours for the ruptured artery m a case of pulmonary 
hemorrhage or hemiplegia The old “deadhouse,” which still contains 
the autopsy table at which Osier worked, is now the Osier Memorial 
Building In it may be seen the huge autopsy books, showing that 
from 1885 to 1889 he pei formed 162 autopsies, the record being eithei 
dictated to an intern or, more often, written up in his own hand Now 
and then,_ when subsequent study showed that a statement should be 
modified, marginal notes appear “A small cavity was found later 
at the right apex ” The Pathological Museum, until its recent dispersal 
still contained a few specimens from the autopsies he had performed 

In a letter to Dr J W Croskey, who was writing “A History of 
Blockley, ^ Osier said “I look back with rare pleasure to my term 
of service My appointment I owe to Dr Pepper The wards 

-were always full of interesting cases and my literarj'^ output, while in 

2 Croskej, J W History of Blocklej A History of Philadelphia General 
Hospital from Its Inception, Philadelphia, F A Davis Company, 1929 
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Philadelphia, came very largely from the Philadelphia Hospital service 
The malaria service was of special value " ® 

At the Philadelphia Orthopedic Hospital and Infirmary foi Nervous 
Diseases (now merged with the University Hospital), Osier found 
rich neurologic material Elected to the staff in 1887, he shared the 
ward and outpatient clinics with Weir Mitchell and Wharton Sinkler 
and, among the juniors, with Buii, Dercum and Morris Lewis One 
of his best likenesses is in a photograph of a group at “the Infirmary,” 
including de Schwemitz, J K Mitchell, three trained nurses and two 
small patients His attractive features, with their combination of 
mature self confidence and a characteristic whimsical expression, are 
in my opinion nowhere bettei depicted 

Osier’s interest centered especially on chorea A study of 410 cases 
resulted in a valuable article,^ and in “The Caidiac Relations of 
Chorea,” he emphasized the extraordinary frequency of mitral val- 
vulitis, which often “lays the foundation of organic heart disease.” 
In this article one finds, italicized for emphasis, the statement * 
“Thete ts no known disease m which endocaiditis is so constantly 
found, post moitem, as chorea” His other important study there, 
“The Cerebral Palsies of Children,” ® begun as five clinical lectures 
at the Infirmary, was published in the Medical News and later 
expanded into a book of 111 pages At the Orthopedic Hospital, 
too, he observed the family described in his oft cited article on “Heredi- 
tary Angio-Neurotic Oedema ” ' Infirmary material was also responsi- 
ble for his report of a case of idiopathic muscular atrophy ® and for one 
on sensory aphasia,^ though the latter was published after his move to 
Baltimore 

Osier’s concern with the role of medical societies in professional 
life — already manifest in Montreal — had full scope in several of the 
Philadelphia societies His interest was shown not only by regular 
attendance, which he recognized as an obligation and discharged as 

3 The remainder of the letter is quoted by Cushing, i in vol 1, p 290 

4 Osier, W On the General Etiology and Symptoms of Chorea, Based on 

the Records of Four Hundred and Ten Cases at the Infirmary for Nervous 

Diseases, M News 51*437, 465, 1887 

5 Osier, W The Cardiac Relations of Chorea, Am J M Sc 94 371, 

1887 

6 Osier, W The Cerebral Palsies of Children, Philadelphia, P Blakiston’s 
Son & Co, 1889, M News 53 29, 57, 85, 113 and 141, 1888 

7 Osier, W Hereditary Angio-Neurotic Oedema, Am J M Sc 95 36’ 

1888 

8 Osier, W On a Case of Simple Idiopathic J^Iuscular Atrophy Imohmg 
the Face and the Scapulo-Humeral Muscles, Am J M Sc 98 261, 1889 

9 Osier, W A Case of Sensorj Aphasia Word-Blindncss uith Hemi- 
anopsia, Am J M Sc 101 219, 1891 
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a pleasure, but also by frequent discussions on the floor and in the 
corridors, by suitable contributions and even by active promotion of 
new organizations when they seemed to him necessary For instance, 
he was a founder of the Association of American Physicians, having 
been one of the organizing gioup of six that met in October 1885, 
aftei haiing exerted his catalyzing powers towaid that end since 1881 
He was one of a committee of three to draw up the plan of organization 
At the opening meeting the following June, “the coming-of-age party 
of internal medicine m America,” as Osier put it, he contiibuted a 
brief paper on 18 cases of bicuspid aortic valves 

The Pathological Society saw him most The second oldest society 
of its kind still in existence, it was at that time in its twenty-eighth 
yeai, a flouiishing body of 162 members with well attended semi- 
monthl} meetings The study of morbid anatomy w^as still to be for 
some years the royal road to clinical supremacy, though few will agree 
\Mth Cushing, who wrote in the tw'^enties that it “always has been and 
always wull be the only way to reach the very top either for surgeon 
or physician” Oslei, fortified by his nine years’ pathologic experience 
at Montreal, from the start took an important part in the society’s 
meetings His first presentation, a report of a case of ruptured aortic 
aneuiysm, was made within a month of his election, on March 12, 
1885 , m It, he characteristically devoted more space to the clinical 
than to the postmortem picture In the “Indexes of Proceedings” for 
the ensuing four years, 53 contributions by him are listed Among the 
subjects are the study of the hematozoa of malaria, tuberculosis of 
the lungs and adrenals with symptoms of Addison’s disease, aneurysms 
of the larger cerebral arteries (12 cases, 2 probably congenital) and 
a rupture of a papillary muscle of a normal mitral valve (“unique in 
my experience”) During most of his Philadelphia stay, Osier was 
on the society’s committee on morbid growths, and for some time after 
he moAed to Baltimore he continued as a nonresident member of the 
society 

Osier w^as an active contributing member of the newly created (1884) 
Neurological Society throughout his stay in Philadelphia, “Blockley” 
and “the Infirmary” producing most of his neurologic material Dr 
C K Mills speaks of his being particularly happy and at home there 
with a group that included Weir Mitchell, Wood and Dercum 

The College of Physicians of Philadelphia — a collegium in the 
ancient sense of a group of persons united in the same calling — elected 
him to fellowship at the earliest possible moment, in January 1885, 
a few months after his arrival One can be sure that he attended the 
meetings regularly and took an active part in the general programs 


10 Cushing 1 vol 1 p 147 
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which were then the order of the day Exactly a year later he was 
made a member of the library committee, the splendid libraiy being 
then, as now, one of the chief assets of the college In its leading 
room and stacks he was m his element, prowling among its historical 
treasures and keeping abreast of current progress — charting the sea 
on which his clinical ship was sailing, to paraphrase his dictum on the 
place of books m medicine Osier’s interest in the hbiary of the 
college continued throughout his life In the memorial lolume by 
Maude Abbott, “ there is a list of 54 items presented b} him to the 
college library, sent mostly from Baltimore and Oxfoid How man}'- 
more he was instrumental in having bought will never be known 
Several times a year would come brief letters of congiatulation on a 
worthy acquisition, or a note suggesting that he give some rarity he 
had seen or picked up These form the bulk of the 84 notes from his 
pen in the college archives, many saved by his good fiiend, Charles 
Fisher, the librarian In one such note, wiitten in 1891, he concludes, 
“I miss the Library very much Foi it alone it would be worth 
returning to Philadelphia ” Characteristic was a note in 1913, accom- 
panying a book by Syniphorien Champiei “Champier was a gieat 
old character and all his books are woith buying It would be nice 
if the College could issue a small sepaiate catalogue of the incunabula”, 
the catalysis soon produced the desired effect His last gift, made on 
his deathbed, was “that Montpellier MS ,” a valuable text of 1373 by 
Bernal d de Gordon Two further instances of his continued interest 
When subscriptions foi the new building of the college weie being 
sought, about 1908, a handsome check arrived from “Dr and Mrs 
William Osier” , his nonresident fellowship was continued until his 
death 

Osier’s most impoitant scientific woik while in Philadelphia was 
on malaria, on which he had plenty of material in the hospital wards 
It was characteristic of the man that M'hen Councilman repoited at 
the opening meeting of the Association of American Plnsicians on 
the oigamsms found m malarial blood, first described by Laveran a 
few years eailier, Oslei was skeptical that the bodies lepiesented 
organisms However, he was led to spend the ensuing hot summer in 
Philadelphia, resisting the temptations of “cool Toronto,” to such good 
effect that b} the end of October lie nas able to report ample confirma- 
tion, based on 52 cases, in the Conversational Lectuie of the Philadelphia 
Pathological Society To him has also been gnen the credit for 

11 Abbott, M Sir William Osier Memorial Number Appreciations and 
Reminiscences, Bulletin 9, International Association of ^Medical Museums Toronto, 
Murraj Printing Co , Limited, 1926 
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demonstrating that identification of the malarial organism could be used 
111 practice for diagnosis 

Besides Osier’s major articles, there was a constant stream of 
literary output, in such forms as the editorials in the Medical News 
(well over 100 in number, and mostly unsigned), the “Notes and 
Comments” in the Canadian Medical and Surgical Journal, book reviews, 
30 odd presentations at the Pathological and Neurological Societies, 
obituary remarks and signed correspondence From April 1886, when he 
took charge of the medical section of Progress of Medical Sciences of 
the Ainencal Journal of the Medical Sciences, abstracts appeared on a 
wide range of subjects, some, without doubt, having been prepared 
by assistants 

Some idea of Osier’s productivity during his Philadelphia sojourn 
may be had by comparing, in Abbott’s classified bibliography,^- the 
number of pages given to Osier’s written output in three of the major 
periods of his life Actually, more space is required to list the work 
of the four years of the Philadelphia period than for that of either the 
sixteen years in Baltimore or the fifteen years at Oxford No wonder 
he spoke of it as the most productive period of his professional life' 
“Both pen and brain got a deal of practice m Philadelphia,” as he later 
wrote Nor is it surprising that this should have been the case for an 
energetic man in his thirties, with a well planned way of life, surrounded 
by opportunity and unencumbered by the entanglements which even he 
eventually could not altogether avoid 

To his Philadelphia contemporaries, as well as in the factual record. 
Osier had already shown the teaching qualities which distinguished him 
from the rather florid habits of the period To one who first got to 
kno\\ him much later, his outstanding trait was his quiet and thorough 
study of the patient, both by the time-honored methods and by the few 
clinical laboratory methods then available His teaching was always 
directly from the patient, his comments in conferences and in the wards 
being limited to his own observations and to what had actually been 
demonstrated, to the exclusion of hypotheses and mere tradition 

His writings and public addresses were to the point and well carried 
out, but even at that time rather full of often farfetched allusions As 
J C Wilson points out, in the eighties these were more from the Bible 
and “Pilgrim’s Progress” than from his later favorites, Montaigne, 
“Rehgio Medici,” Plato and Marcus Aurelius Even at that early 
period, Osier was regarded as a therapeutic nihilist, but that was because 
so fe^^ reliable drugs were known at that time His rational use of 

12 Abbott, At Classified and Annotated Bibliography of Sir William Osier’s 
Publications (Based on the Chronological Bibliography by Minnie Wright Blogg), 
ed 2, }iIontreal, The Aledical Museum, McGill University, 1939 
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drugs was merely m advance of his time, while his general management 
of a case was well and carefully attended to He was feeling his way, 
conducting surveys on comparative methods of the treatments of pneu- 
monia and typhoid, studying the effects of arsenic, iron, digitalis and a 
few other drugs and, faute de imenx, using harmless placebos, together 
with “time m divided doses” or “hope and nux vomica ” 

Soon after Osier’s arrival in Philadelphia, on Oct 11, 1884, his 
social contacts began to expand Weir Mitchell, J C Wilson, James 
Tyson, H C Wood, S W Gross, Wharton Sinkler, F P Henry and 
Mims Hays were among his best friends J C Wilson lived but a 
few doors from Osier’s apartments at 151 South Fifteenth Street (later 
to make way for the addition to the Union League Club) The younger 
Dr Gross and his wife also lived nearby, at 1112 Walnut Street, he 
came to visit their home with increasing frequency for a Sunday meal 
or for afternoon tea, a refreshment sorely missed by the expatriated 
Britisher Here was founded the friendship that continued until Gross’s 
death in 1889 and led to Osier’s marriage to his widow, Grace Revere, 
m 1892 The Rittenhouse Club and the University Club, only a block 
away from his rooms, were used by Osier more for the seclusion of 
their comfortable, well stocked libraries than for the more customary 
purposes His nonprofessional social needs were easily satisfied m the 
houses of his friends and in several social dining clubs These were 
the Biological Club, which afforded contacts vith the celebrated Joseph 
Leidy but did not survive the latter’s death, in 1891 , the Mahogany 
Tree, now also long defunct, and the Medical Club (“The Club of 19”), 
which still exists More of a busman’s holiday was the Journal Club, 
which m Philadelphia, as was the case with its counterparts in Montreal 
and Baltimore, Osier was instrumental in founding as a means of keep- 
ing the members informed of the latest medical developments Emphasis 
has often and properly been laid on the importance of Osier’s person- 
ality and his individualistic teaching method in making him the greatest 
clinician of his day Such figures, unfortunately, tend to be the more 
rapidly blurred in historical perspective by the enveloping mists of 
time Let us hope that the name of William Osier will never be 
excluded from the list of the master clinicians of our age 

Most of the factual material in this article may be found m Harvey Cushing’s 
“Life of Sir William Osier, in Maude Abbott’s volume, "Appreciations and 
Reminiscences," and in her “Classified and Annotated Bibliographv of Sir 
Wilham Osier "12 



THE JOCULAR SIDE OF OSLER 


GEORGE BLUMER, MD 
SAN MARINO, CALIF 

Give me a sense of humor, Lord, 

Give me the grace to see a joke. 

To get some happiness from life, 

A.nd pass it on to other folk 

— From an old prayer found m Chester Cathedral 

S TEPHEN LEACOCK, who could obviously qualify as an authority 
on the sense of humor, stated as a piime quality of that saving grace 
that it must be without harm or malice No one who knew William Osier 
would claim that his strong appreciation of the jocose ivas of the satirical 
or barbed variety , rather ivas it tvarm and kindly Thei e are, and 
probably always have been, those who legard jocularit}' as beneath the 
dignity of great men, but I suspect that such people have confused 
dignity with pomposity, and that many of their exemplars were not 
great men, but merely stuffed shirts I have knowm many men, of 
varying degrees of distinction but I have never known a really great one 
devoid of a sense of humor On the other hand, most nai i ow and bigoted 
reformers are sadly lacking m that quality 

A sense of humor is a thing of the spirit and, like othei such attri- 
butes, is not conhned to written or verbal expression It is i effected m 
the w^ay of life of the person who possesses it, and I cannot but feel that 
m William Osier it was lesponsible, at least to some extent, foi the 
affectionate i egard of his patients, and, fi om the psychologic standpoint, 
for part of his success m handling them There was nothing of what 
some caustic critic of modern medicine has called “the assembly line 
technic” in the way in which the Chief managed his patients He w^as 
paiticularl) fond of children and his favmrite remark on greeting a new 
young patient w^as “Well ' Are you feeling nice and fat today 
This, wuth the genial and friendl}'^ tone in which it was uttered, usually 
put the young patient at ease and at once established cordial relations 
With adults, too. Osier often began the interview in a humorous vein and, 
I have no doubt, both pleased and astonished many patients who, in 
view of his countrywide reputation for professional eminence, had 
expected to meet a solemn, and perhaps austere, person But Oslei 
possessed not only extensive knowledge but also great wisdom, and no 
one knew better than he that the physician wdio can, from the beginning, 
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establish fiiendly relations with liis patients is much moie likely to suc- 
ceed than the piactitionei, peihaps equally learned, with a less engaging, 
01 even a disagieeable, peisonahty 

Oslei, moie than any other of the “Big Foui” of the early days of 
Johns Hopkins, developed close peisonal contact with his house staff 
and students The latchstring always hung out at his home on Fiankhn 
Street at the tiaditional houi for that ancient British institution after- 
noon tea, and after the Medical School was founded, m the fall of 1893, 
gioups of medical students on duty in his waids were invited ovei to his 
home on Saturday evenings to partake of refreshments, to discuss the 
intei esting cases of the week and to listen to enlightening and stimulating 
talks by the Chief on some subject of contemporaiy interest, oi on some 
medical woithy, whose woiks were often exhibited fiom OsleFs own 
hbiai)'- Sometimes membeis of his staff were legaled by jokes at his 
afteinoon teas One friend and foimer staff member tells of one late 
afternoon when the Chief, apparently in a state of suppressed excite- 
ment, came in and announced that, just as he had predicted, coeducation 
in the Medical School had turned out to be a complete failui e One thii d 
of the hist class, said he, were engaged to be mained As the stoiy 
got aiound latei, it was to the effect that anothei third had left the 
school and become Christian scientists and that only one third remained 
as candidates foi the degree of Doctor of Medicine As a matter of fact, 
there weie only three women in the first class, of whom one did many a 
piofessoi, one left, and peihaps did embrace Chiistian science, and one, 
who latei piacticed for years in Rhode Island, giaduated 

Oslei’s jokes may be divided into ma|or and minor ones, and the 
foimer I shall discuss in detail later I lemembei one minoi incident that 
occuried vhen I was on his staff He had been called away to a distant 
city for a consultation and had told W S Thayer, then lesident in 
medicine, that he would telegraph him the time of his leturn When the 
telegram ai i ived, it was signed, “William Oyster ” It is rumored, too, 
though I have no fiisthand knowledge of this practice, that he used to 
tease guests at his house by making up apple pie beds in their rooms It 
IS quite possible that the rumor is tiue, as there was an element of the 
impish in Oslei’s makeup 

I lemembei, too. an incident which illustiated his fancy for the 
bizaiie and unusual when there vas some humorous aspect to a situation 
Wishing to make a note one morning, I wandered into the main library 
at Hopkins to see if I could find a scrap of paper There was a large 
table m the centei of the lOom which contained a diawer, among the 
contents, I discovered a large, unsealed manila envelope, which I opened 
I do not lemembei whether or not the outside vas marked m any 
distmctne way but what I found there was a series of affidavits signed 
b} the conductor and biakeman of a Canadian railway tram, relating to 
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the birth of a baby These so mtiigued me that I read them Theie was 
evidence that they had been collected by William Osier A young woman, 
far advanced in pregnancy, had boarded the tram, she had gone into 
labor, and feeling a desire to move her bowels, she had gone to the 
toilet room In those days, at least on ordinary tiams, the toilet was 
simply an open metal tube, crowned with a toilet seat The young 
woman, while seated theieon, had given birth to her child, who fell 
through the hole to the track below The mother attracted the attention 
of the train crew, the tram was stopped and the baby was rescued 
unharmed, though one suspects that a few cinders may have been 
embedded m the region of the nates, as the child obviously had not landed 
on its head The incident evidently tickled Osier’s sense of humor and 
he had collected the documents There is, of course, nothing mheiently 
improbable about the occurrence, as anyone who reads the current news 
can readily appreciate Nowadays, it is so common for women to be 
delivered m cars, ambulances, and taxicabs as to excite hai dly any com- 
ment, except, perhaps, a brief note m a local paper In the nineteenth 
centur}^ most women had their babies at home, and events such as the 
one related were much rarer 

As a matter of fact. Osier actually published a report of the case, 
which was entirely authentic, m the Canada Medical and Swgical 
Jow nal ^ The mother and child had been put off the tram at the nearest 
town, where the local physician delivered the placenta Osier not only 
saw the patient and the baby but examined the opening m the toilet and 
talked with the physician who delivered the placenta However, George 
Gould, knowing Osier’s reputation for joking, refused to publish the 
account m the book on medical curiosities which he published with 
Pyle, even though Osier signed the article with his own name It was a 
case of “the boy who cried, ‘Wolf i’ ” 

One of Osier’s chief medical pranks, well known to his house staff 
in my days as an intern, was the publication of fabricated medical repoi ts, 
some of them decidedly rabelaisian, under the pseudonym of Egerton Y 
Davis The ‘Y” was for Yorrick, no doubt suggested by the familiar 
quotation from Hamlet” “Alas, pool Yorick* I knew him, Horatio 
a fellow of infinite jest, of most excellent fancy ” This, indeed, might 
well have been a description of Osier himself m his lighter moments 
As IS detailed by Cushing,^ Osier claimed to have known old Davis, who 
was described as an ex-surgeon m the United States Army, living 
m Caughnawauga, Quebec However, he conveniently disappeared, as 
W W Francis points out, just at the time that Osier left Montreal for 
Philadelphia, and the Chief’s explanation was that he had drowned in 

1 Canada M S J 16 37S and 732, 1887-1888 

2 Cushing, H Life of Sir William Osier, Oxford, Clarendon Press, 1926 
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the Lachme rapids This was too bad, for he was an amusing old cuss, 
even though, according to rumor, addicted at times to the cup that 
cheers 

I shall not go into detail as to Davis’ contributions to medicine, at 
least one of which, refuting an absurd claim that extrautenne pregnancy 
could be converted by the use of electricity into the intrauterine variety, 
was m a serious vein Reference to the material may be found in a 
section on “Pseudonymous Papers,” added by W W Francis, libraiian 
of the Osier Library in Montreal, to Maude E Abbott’s classified 
“Bibliography of Sir William Osier’s Publications ” ® The subjects langed 
from vaginismus to Peyronie’s disease and in the latter instance related 
to an actual case, which Osier roguishly reported under the initials of 
his old friend J William White, the Philadelphia suigeon White, who 
deduced the authorship from internal evidence, published a humorous 
reply in the same journal 

Osier was a friend and admiier of the well known pediatrician 
Abraham Jacobi, whom he dubbed “the lion head of the tribe of Judah ” 
One of his minor jokes was perpetrated in connection with the dinner 
that was given Dr Jacobi m 1900, m commemoration of his seventieth 
birthday Jacobi, of course, knew that at the end of the feast he would 
be legaled with congratulatoiy speeches and realized that some soit of 
a reply would be called for I had heard Jacobi speak a good many 
times and had never thought of him as being nervous about it, but on this 
particular occasion he had evidently prepared his speech beforehand and 
tucked It into a pocket in his coattails As the guests went upstairs to 
dinner, Osier, who was immediately behind Jacobi, noticed the end of 
the manuscript protruding fiom Jacobi’s pocket and managed to abstract 
it without attracting attention When Jacobi sat down at the dinner 
table he noticed the absence of the paper, and, it is said, his massive 
brow became bedewed with cold sweat Within a few minutes, long 
before the time for Jacobi to speak. Osier had a waiter hand the manu- 
script to Jacobi with the explanation that it had been picked up on the 
stairs by one of the guests 

Osier’s students were, of course, well awaie of his keen sense of 
humor On one occasion, when it was announced that a clinic v as to be 
devoted to a symposium on diabetes mellitus, one of the women students 
repaired to a florist’s and supplied herself with an abundance of sweet 
peas Some of these were arranged in a vase and put on the speaker’s 
table in the amphitheater, and the remainder were distributed among the 
class, so that when Osier entered everyone was wearing a boutonniere 
This visibly tickled Osier The old amphitheater was jTist opposite 

3 Abbott, M E Bibliography of Sir William Osier’s Publications, 
Montreal, The Medical Museum, McGill Unnersity, 1939 
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Halsted’b operating room, and it is reported that “the Professor” came 
by just before the clinic and, noting the flowers, asked what was going on 
He was told that Dr Osier was going to give a special clinic on diabetes 
and IS said to have remarked, “Indeed, hut why the flowers^” Having 
seived with Halsted foi a year, I am dubious as to the authenticity of 
the lasr statement, foi, though the Piofessor had not the bubbling, irie- 
pi essible humor of Osier, he was no fool, and he was certainly acquainted 
u ith the urinary findings in diabetes melhtus 

In his contact with adult patients. Osier often adopted a humorous 
appioach m order, I suspect, to put strangeis at ease One of my old 
friends tells me of an occasion on which an estimable matron, whose 
husband had died leaving hei with seven children, two faims and a 
modest pittance, was a patient of the Chief in the Johns Hopkins Hospital 
He enteied the waid whistling, came up to the foot of her bed and, with 
a twnnkle m his eye, said, “Well, madam, what in the world is the mattei 
with yoiH” On lecoveiing from her astonishment at this unexpected 
appi each, for she had probabl)'' pictured Osier as a dignified practitioner, 
she smiled back and leplied “Well Dr Osier, all I can say is that I 
ha^e seAen childien and a faim,” to wdiich the Chief replied, “God help 
A ou, j\Iadam , you ai e beyond me,” and Avalked out HoAvever he never 
failed to make her a daily visit during the remainder of her stay in the 
hospital, pait of the time each day being spent in discussing the children 
and the happenings on the faim Hei tales of the latter led him to 
christen hei “the Baroness Munchausen,” but I haA^e no doubt that his 
intensely human interest in lier case did more to build up her moi ale than 
buckets of medicine Avould have 

Whene^ ei possible, the anecdotes 1 ere related were obtained firsthand from 
men Avho had actually witnessed the occurrences or heard the remarks There 
IS no question that some of the stories were embellished and elaborated later 
I haA e tried to avoid the apocryphal I wish to acknowledge mj”^ indebtedness to 
friends A\ho supplied me with details, notably Thomas R Brown, Edward P 
Caiter, W W Francis, John F Fulton, David C Lyman and Joseph H Pratt 

573 Los A.rboles Lane (10) 
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DR OSIER'S RENAL STONES 


THOMAS B FUTCHER, MDf 
BALTIMORE 

[This report of a brief illness of Dr Osier’s was recorded by the 
attending physician, Thomas B Futcher, and was found by Dr Palmer 
H Futcher m his father’s files ] 

Patient Dr William Osier Dec 31, 1904 

Address 1 W Franklin Street Age 55 

Condition Married Sex Male 

Diagnosis Renal colic, gouty diathesis Nat Canadian 

Family History — Not taken 

Pcisonal History — ^With few exceptions has always been a healthy man No 
previous attacks similar to the present one 

Present Illness — While reading at the Medical and Chirurgical Library an 
article on “Strangulation of the Bile Ducts by Round Worms,” by Ebstein, patient 
began to have pain in the left lumbar region of back He immediately started for 
home, hailing a cab on the way Pain gradually became more severe and was 
intense by the time he reached home about 6 30 p m It was so intense that he 
felt faint He immediately went to bed and a hot water bag was applied to the 
back It seemed to relieve the pain The attack was accompanied by garrulousness 
Pain had practically subsided by 8 o’clock, but was followed by considerable 
soreness in the left lumbar region The night and morning urine were kept separate 
There was no macroscopic evidence of blood in either specimen 

Lhtne — Night Specimen High color, clear, slight cloudy precipitates, acid, 
1,026, no albumin, no sugar 

Microscopic No casts, an occasional red blood cell seen, numerous oxalates, 
no uric acid crystals 

N^o true renal calculi found in either specimen One bottle, however, contained 
3 and the other 2 quarts stones gatheied from the gravel walk 

Impiesswn of Case — Patient undoubtedly had an attack of renal colic probably 
induced by calculus 

T Dr Futcher died Feb 25, 1938 

From the Department of Medicine, Johns Hopkins Hospital and Johns Hopkins 
Umversitj School of Medicine 
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THOMAS S CULLEN, MD 
BALTIMORE 

W HY IS It that Dr Oslei — as he will always be to those of us 
who worked with him at the Johns Hopkins Hospital — remains 
in our minds so vividly and everlastingly^ Random memories come 
to me when I think of him on his birthday Trivial and inconsequential 
as they are, they emphasize two of his most striking attributes his 
gaiety of heart and his friendliness 

I came to live in the southern half of the third floor of the mam 
building of the Johns Hopkins Hospital one day in January 1892 
Promptly at 10 p m I heard a pair of boots dropped outside the 
door at the end of the hall, and at 7 o’clock the next morning 1 
heard someone pitter-pattering past my room At 7 30 the same 
person \\as standing in front of the dining-room on the ground floor, 
waiting for breakfast to be served The patterer was W illiam Osier, and 
that was how I first became acquainted with him We were friends 
ever afterwards 

Shortly after the hospital opened, the tradition had been established 
of holding a meeting of the medical society on one evening of each 
month There, unusual and interesting cases were described, after 
which the}^ were discussed by one or more of the Big Four — Osier, 
AVelch, Kelly and Halsted Dr Henry Hurd, the superintendent of 
the hospital, recorded in detail vhat was said at these meetings, and 
in this way he began to develop the Bulletin of the Johns Hopkms 
Hospital into an excellent mirror to reflect what those associated with 
the institution were doing It was he who carefully transcribed 
many of the most interesting and colorful sayings of Dr Osier and the 
others, which otherwise might have been lost 

Occasionally the clinical program gave way to meetings of the 
historical society, at which old and rare medical books or pamphlets 
were displayed Osier, Welch and Kelly gave the younger members 
delightfully memorable e\enings, bringing medical histor} alive and 
V eaving into the pattern bits of early literature or old tales of ph} sicians, 
so that we learned to realize, with proper humility, as we took our place 
m medicine, that we were marching along as prnates in an unending 
procession behind great leaders 
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One night, when Dr Osier was returning by train to Baltimore from 
Toronto, Canada, the conductor called for a physician Dr Osier was 
the only one on board, he delivered a baby m the baggage car and 
looked after the mother and infant on a makeshift pallet there I 
have often thought that he would have made a wonderful general 
practitioner 

That the Big Four \vere fond of one another was evident in their 
personal relations and in their correspondence Dr Osier’s sense of 
humor, however, w^as now and then to prove an embarrassment to his 
friends He was capable of almost any outrage 

One day he came to the hospital and, perhaps mischievously hoping 
to stir up a hospital romance, Avent to the telephone desk and asked foi 
the surgical operating room When Miss Lucy Sharp, the head nurse, 
ansivered. Dr Osier said, “This is Dr Cullen speaking Please get 
ready at once for an emergenc}' operation,” and hung up 

Miss Sharp was mystified She was friendly wnth the staff of the 
gjmecologic department, of which I was a member, but the surgical 
operating room belonged to the department of general surgery, and she 
knew that I had nothing to do wnth it It took fully half an hour 
before she found out that the telephone message was no more than 
another oslenan hoax and that there was no patient requiring an 
emergency operation 

Occasionally Osier got into trouble One morning he was making 
rounds in w^ard C, with his usual retinue of assistants and nurses, when 
a student nurse appeared wath a heavy wooden tray, on which was a 
bowl of soup covered with a napkin Dr Osier w^alked orer and 
pushed the napkin down into the soup wnth his finger The little 
nurse ^\vho had copper-colored hair and was pretty and very earnest 
stopped short, looked him squarely in the face, reddened and said,. 

I don t know w^ho you are, and I don’t care, but you’re the meanest 
man I ever saw^ i ” 

Dr Osier left the w^ard like a dog with his tail betw'^een his legs 
and went home as fast as he could He sent Mrs Osier right back 
to the hospital wnth the most contrite note of apology he could compose 
I suspect that his peculiar mixture of foolishness and thoughtfulness 
of others was one of the reasons he was so dearl}'^ beloved One 
ne\er knew’- wdiat he might do or sa}'^, but one could be sure that it 
would be original, gay and graceful Max Brodel depicted something 
of this trait in his famous cartoon of Osier wdiich he drew in 1896 
The likeness of Dr Osier’s head is excellent Brodel has crowmed it 
with a subdued halo and added a minute pair of wungs and babv toes^ 
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to the bod}^ — emphasizing, I assume, the oslerian childishness, which at 
times was so cherubic The outline of the Johns Hopkins Hospital 
IS clearl}' % isible in the background, and a cyclone, which, since he had 
started it, merely supports the carefree Osier, is about to hit the side 
of the building In the foreground) amebas, malarial parasites, staphylo- 
cocci and streptococci are retreating from the whirlwind as fast as they 
can , only the typhoid bacilli are undaunted They fear neither Dr 
Osier nor the storm but stand firmly upright and unmoved 

For a long time before Osier saw the picture, he had been addressing 
envelopes to me at ‘ The Saint-Johns Hopkins ” When Brodel saw 
them, he decided to label the cartoon with the same name, and so it has 
been known eA^er since The original drawing hangs in my office, I 
value it highly 

Dr Welch and Dr Osier got a great deal of fun out of devising 
new Ava}s of pulling each other’s legs I remember several of their 
pranks, which delighted the students at the time they were perpetrated 

Dr W elch was riding one day on the back platform of the Monument 
Street car, on his way to the hospital from St Paul Street, with 
him vas a group of very dignified physicians Dr Osier was walking 
vest on Monument Street when he saw them With a great flourish, 
he took off his hat and threw Dr Welch a loud and extravagant kiss 
It tickled the fancy of his companions, but Dr Welch himself blushed 
fier) red 

All Baltimore chuckled for months over Dr Osier’s call on Dr 
Welch at his rooms across town Dr Osier rang the front doorbell 
and asked if Dr Welch were at home, he was not Then Dr Osier 
asked how Mrs Welch and the children were The lady of the house, 
vho claimed to be an authority on the intimate ramifications of social 
life in Mar3dand, said that Dr Welch was not married, and that he 
had no children Dr Osier, as he left, looked dubious, shook his head 
and announced sorrowfully, “I am afraid that you are mistaken ” 

Dr Welch retaliated later Avhen Dr Osier ivas working on his 
textbook Dr Osier called on Dr Welch and found him looking 
over a German medical periodical Dr Welch said, “Listen to this. 
Osier , it may interest you,” and proceeded to read aloud a description 
of a rare and peculiar aneurysm Dr Osier was much excited, “Wait 
a minute he said , then he pulled out pad and pencil and began to 
copy CAery Avord that Dr Welch said When the description of the 
case AAas complete. Dr Welch began to describe a second case, this, too. 
Dr Osier copied Presently Dr Welch began to laugh, for he had 
improAised the reports on the spur of the moment, entirely for Dr 
Osier’s edification 
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It may seem odd that insignificant memories of Dr Osier, such 
as these, should stay fresh m my mind for so many years, and that 
I should venture to write about them now in memory of the hundredth 
anniversary of his birth Yet I have done so deliberately, because 
I feel that his minor peculiarities and idiosyncrasies accounted in large 
measure for his charm 

I claim that what he wrote while in our midst, m beautiful English 
as his writings always were, does not represent liis greatest accomplish- 
ment I believe that with his way of life, his personality, his ideals, 
his gaiety and kindliness, he welded the medical profession of Mary- 
land, and of the entire countr3% so that brotherly love became its 
dominant note That, m my opinion, was William Osier’s finest and 
most enduring contribution to American medicine 

20 East Eager Street (2) 



WILLIAM OSLER A PERSONAL NOTE 

JAMES B HERRICK, MD 

CHICAGO 

B efore 1892, the name of William Osier meant but little to me, 
he was simply one of the teachers in the new medical school m 
Baltimore But when, in that year, he published his textbook, “The 
Principles and Practice of Medicine,”^ all was changed After reading 
its 1,079 pages, I wrote a long, laudator}' review, which closed with the 
statement that it was not extravagant praise to call it the best textbook 
m English on the practice of medicine At that time I was 31 Today, 
at 87, I still believe my eaily opinion was justified The textbook’s suc- 
cessive editions have well desen'ed the blue ribbon award of merit 
It must have been about 1898 when I first met William Osier in 
pel son Foi no good reason I had pictured him as of the dignified, 
unapproachable type, rather paunchy and burly, perhaps with mutton- 
chop whiskers One day, as I was talking with John Musser Sr, the 
father of the late John Musser of New Orleans, m the lobby of a hotel 
in Washington, the real Osier breezed in, short, dapper, slender Uncere- 
moniously he gave Dr Musser a poke in the ribs and said, “Here, 
Musser, why don’t you introduce me to Herrick^” Dr Musser very 
properly introduced Herrick to Osier, who within two minutes had me 
in one of the horse-drawn phaetons that were then — would they were 
now ' — so plentiful in Washington He directed the driver to go slowl) 
to the Surgeon General’s Library, where, he said, he wished to get a 
particular book Before we reached our destination, he had, like an 
expert reporter, pumped me dry regarding medical matters m Chicago 
and had learned about my own affairs and my aims He gave me tvo 
or three hints regarding nonmedical books, for he had discovered that 
I, as George Vincent once said of another physician, “occasionally lapsed 
into culture ” He introduced me to the librarian and told me how, 
on deposit of $10, I could have books sent to me in Chicago A more 
inspiring, delightful hour I had never spent I had fallen a victim — a 
V filing one to the charm of the Osier personality 

In an address delivered in 1939 at the celebration of the first fifty 
years of the Johns Hopkins Hospital,- I ventured to suggest that the 

1 Osier, W The Pnnciples and Practice of Medicine, New York, 
D Appleton S. Co , 1892 

2 Herrick, J B The Johns Hopkins Hospital Its Past and Its Future, Bull 
Johns Hopkins Hosp 65 56-68, 1939 
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greatest gift that institution had made to medicine uas ^^'’llham Oslei 
nhose writings and life had left an ineffaceable impression for good on 
the entire English-speaking ttorld of medicine. I t\as not unmindful ot 
the service of Howard A Kelly and W S Halsted, of the so-called 
"Big Four ” Above all, I would not underestimate the value of William 
H Welch, wEose constructive ability was responsible for many of the 
important developments at the hospital, who was the balance wEeel of 
the medical staff and a philosopher of great knowledge and broad views 
whose wise counsel on medical matters w^as often sought in places far 
remote from Baltimore Without meaning to rob any one of these three 
of the Cl edit wFich was his due I stated my belief that the influence of 
William Osier was as gieat as, perhaps even greater than, that of am 
other medical man in the English-speaking w'orld in the last one hundred 
years I still hold that view Sir Humphrey Rolleston w'ent further, 
saying exti avagantl}^ that at the time of his death (1919) Osier was 
the greatest personality in the medical world 

It IS difficult to assess at its real value such an influence as he 
exerted, the secret escapes one He made many \aluable contiibutions 
to medical knowdedge, yet is credited with no epoch-making discover} 
He was an excellent diagnostician, clinician and teacher, yet some of his 
pupils and colleagues w^ere regarded as his equals or his superiois in 
these respects Though an effective speaker, he had no surpassing gift 
as an orator 

But the favored few — students, staff membeis and colleagues — who 
in the w ard, the lounge or his home librar} , or at the meetings of socie- 
ties (so many of which he started) came into close contact wuth him 
were by the magic of his unique personality, stimulated to search at the 
bedside, in the laboratory, the morgue and the library for the truths of 
medicine, both old and new Ihey were led, unconsciously perhaps 
to appreciate the meaning of culture scholarship and character in the 
physician They saw^ how one whose vocation was science and medicine 
could 3 et become famous as a man of letters and a lover of books Wil- 
liam Osier exemplified Lord Tweedsmuir’s three qualities of greatness 
humility, humor, humanity Though unusually well informed he was 
humble before the huge mass of new' knowledge, only a portion of which 
could be grasped by any one man His sense of humor w'hich made him 
conscious of the inconsistencies and frailties of himself and others, saved 
him from many a spell of deadening depression He was humane and 
human Essentially an aristocrat, he was yet democratic in his mode 
of life tolerant and accepting all men as brothers From him, his 
graduates and his staff there emanated an influence for good that lifted 
the practice of medicine o\er a wude area to a higher le\el than was 
before known 
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The “Textbook on Medicine” was rightly termed, by Harvey Cush- 
ing, “Osier’s medical masterpiece ” It was a carefully edited compendium 
of the essentials of medicine Bewildering theories and unproved facts 
were omitted, useless, or possibly harmful, theiapy was condemned, 
unnecessary verbiage was deleted In fine, it was practical medicine 
reduced to lowest terms, stated in clear, direct language, yet so shot 
thiough with the mdividuaht)' and sane judgment of the author that 
it impressed the leader not as a mere compilation, but as a carefully 
prepared summary Like a lawyei’s brief, it presented the facts fully, 
while at the same time, like a judge’s charge, it interpieted them fairly 
Furthermore, the book was a potent connecting link between the 
profession of medicine and the public It is a w'ell known fact that it 
had much to do in inducing laymen to contribute large sums to further 
medical research and to sustain efforts, in this country and elsewdiere, 
to pi event and combat disease 

I have no desne to debate the question of the comparative merits of 
lesearch and textbook authorship If I were to attempt it, I fear I 
should make a poor showing m tiying to prove that any textbook has 
benefited mankind as have the researches of a Galileo, a Harvey, a 
Newdon, a Pasteur, a Koch or a Roentgen But a strong case could be 
made for the claim that honorable mention may justl}^ be accorded the 
author of a good textbook As a supporting wutness, I should call in 
William Ramey Harper, who, many years ago, said to me that though 
he himself was a devotee of reseaich and the president of a university 
the major activity of which ivas original investigation, he was unwilling 
to say that the contribution of one who sought for the new w^as of greater 
value than that of the competent teacher or the writer of a genuinely 
good textbook, who made known and interpreted the old As I see it, 
such a senuce w'^as rendered by the textbook of William Osier 

For several years before Dr Osier left America for England, where 
he was to become Sir William Osier, w^e met not infrequently at sessions 
of the Association of American Physicians or of the American Medical 
Association, and occasionally at the banquet table Our acquaintance 
w^as also kept up through correspondence As is well known. Osier 
w'as addicted to the “brief note habit ” There might be an encouraging 
word about a recently published article, a hint to be attentive to some 
former pupil of his who would soon be passing through Chicago or a 
hope that I would be helpful to the recently appointed professor of 
medicine in a western medical school “He is a splendid fellow ” There 
ere more formal letters, which were dictated, and in which words were 
spelled in full , deciphering one of his postals was almost like solving a 
cryptogram These contacts, whether personal or by letter, always showed 
his cordial, helpful spirit , his occasional quippish comments revealed 
a In el} sense of humor It is to be added that my experience was by 
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no means unique Hundreds of other physicians weie on his friendly 
“brief note” mailing list 

Dr Osier was not infallible as a practitioner or as a teachei He 
made his share of eirors in diagnosis and occasionally missed the maik 
as a teacher He had, too, some traits that, if one were disposed to 
lie hypei critical, might be said to leveal a weakness m his chaiactei 
For example, he enjoyed playing practical jokes on others but was 
almost childish m his resentment at a joke played on himself 
One day, when Dr Ludwig Hektoen and I were making a trip to visit 
medical schools in the East, we walked unannounced into the Johns 
Hopkins Hospital On inquiry, we learned that Dr Osier and Dr Simon 
Flexner, the very men we wished to see, weie in the morgue When 
we entered. Dr Flexner had not begun the necropsy He was naitmg 
for Dr Osier to finish an examination, such as he often made before the 
pathologist took ovei Dr Osier would cut through the tissues, I 
believe in the second left intercostal space, close to the steinum 
Through the little “window,” as he called it, he could see whethei the 
heart was dilated at this point, as it would be in case certain valvular 
lesions were present He was interested because the pathologic change 
helped to explain certain signs that were made out on percussion, and 
a bulging that was often seen in the roentgenogram As he finished his 
little curtain raiser to the autopsy, he said, “Look at this ' It confii ms 
my diagnosis of a mitral valve lesion Now, the associate professor of 
medicine,” he added jocosely, looking toward Dr Thayer, “has had the 
temerity to diagnose a congenital defect ” “No, no,” deferentially said 
the timid Thayer, “I merely suggested that there were some features 
that made me think of congenital heart disease ” “Now, my deal doctoi, 
you can’t get out of it Stand up and take it like a man , don’t go back 
on your diagnosis ” 

Dr Flexner rather hurriedly examined the heart, but the valves, 
including the mitral valve, seemed normal There was a moment of 
hesitation and perplexity Then some one, a bright resident peihaps, 
said, “How about the undefended spaced” Dr Flexner held the heart 
up, and there, in the upper part of the interventricular wall, was an 
opening the size of one’s forefinger, unquestionably a congenital defect 
As Flexner gave a quizzical look at Osier, who was silent, I tuined to 
Dr Hektoen — he and I were sitting on the benches, with some fifteen 
or twenty other onlookers — and said, “Well, that’s one on the old man, 
all right I wonder how he’ll take it” We looked, and all ve could 
see of the Qiief were his coat-tails, as he hurried out through the door 
Thayer looked embarrassed, but happy Everybody else had on a 
broad grin 

The next day, I spent a delightful two hours with Osier going 
through the hospital We saw man)’- interesting cases, -ue discussed 
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the method of treatment m the wards and the place of the laboratoi} 
and the dispensary m medical education Never once did he refer to 
the diagnosis that he had missed Whether he spoke to Dr Thayei 
about it I never knew, but of one thing I was certain Osier did not 
like it 

My acquaintance with Dr Osier may be called intimate, though it 
was no more so than that of scores of other physicians m the United 
States Canada and Gi eat Biitain He had, to a rare degree, the faculty 
of making friends Only once did I feel that I had been admitted to the 
intimacy reseived foi his closer fi lends At the meeting of the American 
Medical Association held m 1902 at Saratoga Springs, I sat next to him 
m the Section on Physiology and Pathology (In those days the sec- 
tions were small, often being attended by less than a hundred, discus- 
sions were more informal than they are toda}^ when the speaker reads 
a caiefully prepared “discussion” fioin a raised platform, through a 
microphone, to an audience of perhaps a thousand ) A paper was pre- 
sented by Dr Victor C Vaughan of Ann Aibor, on Ehrlich’s 
side chain theory, which was then a front page topic in high grade 
medical ciicles Dr Vaughan knew his subject He drew on the black- 
board the benzene ring and tacked on or took oft a hydroxyl molecule 
here oi something else there, he talked of toxins and haptophores 
Dr Osier listened intently and then, as Dr Vaughan closed, turned to 
me and said, I thought seriously, wistfully and pathetically, “Herrick 
I wish I w^ere 19 and had it all to do over again ” Soon aftei, he went 
to Oxford I have wondered whether one of the reasons for his leaving 
America at the relatively early age of 57 w'^as not a consciousness that 
he could no longer keep up with the rapid advances in medicine 

I cherish the mementoes of William Osier the brief postcards, the 
initialed reprints, the autographed copy of Littie’s “Medecine et 
medecins,” ^ which he and Gideon Wells sent me from England in 1905 
his cordial invitation to stop, when at Oxford, as a guest at 13 Norham 
Gardens I cherish the memory of this man who was great in learning 
and scholarship, and whose infectious personality influenced for good 
all who came within its range It was a raie piivilege to know him 

70 East Cedar Street 


3 Littre, M P E Medecine et medecins, Pans, Didier & Cie 1872 



DR OSLER'S USE OF TIME 


GEORGE DOCK, MD 
ALTADENA, CALIF 

DID Doctor find time^” is a question ficqiiently asked 
i X of persons who knew Oslei Only those who have thoroughly 
studied Harvey Cushing’s “Life” ^ can understand the fundamental 
reason— the thorough drilling in the preparation of life, whether that 
life was to be devoted to the priesthood, the practice of ophthalmology 
or whdt it turned out to be, the scholarly and investigative medical 
career, of which it was one of the finest examples Leaimng eaily 
the master woid, “work,” Oslei was able to use it, often automatically, 
and to achieve results without apparent effort I witnessed a sti iking 
instance, the details of which were inaccessible for moie than fifty 
years, which is of interest in this period of reminiscence The starting 
point did not escape the keen eye of Dr Cushing, who mentioned it 
bi lefly ^ 

Word came from [Dr F J ] Shepherd on July 31st telling of Richard 
MacDonnell’s death — “the seed had fallen on good ground ” It was a sad 
business and Osier felt the loss deeply, setting himself as usual to the piompt 
payment of an obituary tribute to his friend of Montreal days 

According to Di W W Fiancis, libiaiian of the Oslei Library, 
Dr Oslei answeied Shepherd’s telegiam with a letter, wiitten on 
Aug 2, 1891, fiom the Maryland Club The letter, with the obituary 
now lepnnted, was in Cushing’s unabiidged manusciipt, but was left 
out, with much othei material, in the printing 

My 1 elation to the matter was incidental Dr Osier, putting the 
finishing touches to the manuscript bf “The Principles and Piactice 
of Medicine,”^ and living in the house officers’ quarteis of the Johns 
Hopkins Hospital, had invited me to spend the week end I was to 
have the loom of an intern on vacation and to take lunch with Oslei 
and his brilliant, lovable resident physician, Dr Henri A Lafleur 
Lafleui had just been appointed assistant to the chair of piactical and 
clinical medicine at McGill, and I was going to the chan of medicine 
at the University of Michigan, Di Osier had promised to give us 
his pa: ting blessings, and some fatherly advice on our futuie work 

1 Cushing, H Life of Sir William Osier, Oxford, Clarendon Press, 1926 

2 Osier, W The Principles and Practice of Medicine, New York D Annle- 

ton&Co,1892 ’ 

SI 
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At noon on Sunday, August 2, we walked to the Maryland Club, and 
as ue entered Dr Osier was handed a telegram, which he read and 
passed to Lafleur It announced the death of Dr Richard MacDonnell, 
Osier’s former colleague and Lafleur’s teacher, and obviously was a 
blow to both , but it did not affect Osier’s imperturbability, well known 
to all his friends He took us into the dining room and entertained 
us as though the future of us two were his sole interest We returned 
to the hospital, and, as we went to our several rooms. Dr Osier 
asked Lafleur to lend him his copy of “In Memoriam ’’ 

In little more than two hours we met in the lobby and started again 
for the Maryland Club At the first corner Dr Osier handed me a 
lettei, as I was nearest the mailbox, and asked me to drop it m As 
I did so, I noticed that it was addressed to Dr Frank Foster, editor 
of the Neiv Yotk Medical Journal and a close friend of Dr Osier, 
and that it was larger than an ordinary letter The next day I returned 
to Philadelphia, where I was working in the libiary of the College 
of Physicians, and in just a week I lead the obituary Evidently 
Di Foster had hastened it through the press Recalling the loan of 
“In Memoriam,” I looked for an extract in the obituary, not finding 
one, I read all of the poem, in which Tennyson mourns the early death 
of his friend, Arthur Henry Hallam, and found nothing applicable 
to the case of the young Canadian physician I turned then to Shelley’s 
“Adonais,” the elegy on the death of John Keats, and, in canto XLV, 
I found the appropriate and dignified line that Osier had used In 
short, on a hot Sunday afternoon Dr Osier had written an article of 
almost 500 words, he had rejected one source of quotations and 
found one he liked, and within a couple of hours he had put the 
manuscript in the mail Although unsigned, the article reveals its 
authorship in two favorite lefeiences of Dr Osier’s — the first to 
Oliver Wendell Holmes, the second to the touching lines from the 
“Trompeter von Saekkingen” 

RICHARD LEA MACDONNEIL 

Rarely has the profession of Canada suffered a more serious loss than by the 
death of Dr MacDonnell, of McGill University, which took place in Montreal 
on the 31st ult In him were possibilities of which the past had given full earnest, 
and the deepest sadness is in the thought of a life of as much promise thus 
prematurely removed Although only thirty-five years old, he had reached a 
position which gave scope to abilities of first-class order and afforded opportunities 
of impressing upon a large class of students those qualities of mind so essential 
in the teacher, so priceless to the taught — honesty, system, and paintaking care 

Upon the death of Dr Palmer Howard, three years ago. Dr MacDonnell 
followed Dr George Ross in the chair of clinical medicine, a position which his 
father had occupied in 1845 He had previously been elected on the staff of the 
Montreal General Hospital The pages of the Montreal Medical Journal for the past 
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twelve years attest the diligence with which he worked at his profession Of 
late he has been a valued contributor to our columns, and only, three weeks 
ago we published an admirable lecture of his — probably his last communication 
Four years ago Dr MacDonnell had a severe attack of inflammation of the 
lungs, which was thought possibly to be tuberculous, but after a winter abroad 
he returned in excellent health During the past session of the school he was 
vigorous and well, and accomplished a large amount of literary work Two 
months ago he began to fail in health, and went earlier than usual to his summer 
residence on the lower St Lawrence, but pulmonary symptoms developed with 
great rapidity, and he died a few days after his removal to Montreal 

Very few men have entered upon the race with greater advantage than Dr 
MacDonnell did To a fine physique and presence, and a charm of manner 
which IS so often continued in this country in the second generation of Irishmen 
of the Brahmin class — ^to use an expression of Oliver Wendell Holmes’s — there 
were added those mental gifts which .alone assure success — industry and perse- 
verence Very early in his career circumstances in connection with the accidental 
death of his father altered his surroundings and threw upon him responsibilities 
that were faithfully and courageously met, and that gave an unmistakable stamp 
to a character naturally refined and noble Success came, cares lightened, and, 
with domestic, social, and professional relations of the happiest possible kind, the 
future could not have looked brighter, but — es hat nicht sollen sein, and a 
devoted wife, an aged mother, and a loving sister, with colleagues, students, and 
friends, mourn his untimely union with 
“The inheritors of unfulfilled renown ” ^ 

397 Calaveras Stieet 

3 Richard Lea MacDonnell, obituary. New York M J 54 162 (Aug ) 
1891 



DR OSLER SCIENTIST AND TEACHER 


RUFUS COLE, MD 

MOUNT KISCO, NY 

T he invitation to contribute to the Osier memorial number 
of the Archives or Internal Medicine was accepted with a 
little reluctance I welcomed the opportunity to reveal my deep affection 
for this great man, and to express my high appreciation of his unusual 
qualities of mind and heart But th^ invitation was accompanied with 
the suggestion that I name the particular characteristics of Dr Osier 
which m my opinion made his impact on medicine so important that 
after a hundred years the anniversary of his birth should still be cele- 
brated That requires more than a eulog}^ , it demands that one make a 
frank analysis of Osier’s qualities, which to one who loved and honored 
him, and was ever ready to obey him, would seem almost like sacrilege, 
as well as being presumptions It would be like performing an autopsy 
on a dear friend Too, one is fearful of probing too deeply, for fear 
of revealing unsuspected defects One would prefer simply to accept 
his greatness as established 

I was associated with him during ten years at about the turn of 
the century, from 1896 to 1906, first as his pupil, then as an assistant 
and, just before he left for Oxford, as his resident physician At one 
time I was also his patient, for he looked after me during my senior 
year in the medical school at Johns Hopkins, when I was ill with 
t 3 ^phoid During those years he was in the middle period of his 
life, from the middle of his fifth to the middle of his sixth decade, 
a period regarding which Dr Osier, in his famous address, with 
facetious exaggeration, declared that a man’s best work has then already 
been done, and that he is almost ready for euthanasia In his own 
case, however, if old age was approaching, there was no sign of it 
He had extraordinary energy, too much for the less vigorous assistants 
who followed him He always arrived early and always promptly at the 
hospital and seemed not to walk, but to run, through the corridors 
During the four hours or longer that he remained in the hospital, his 
mind as well as his body seemed always geared to high speed What 
made the greatest impression on me was his perennial boyishness, com- 
bined with what seemed to me the learning and wisdom of a sage He 
had an extraordinary pover of attracting men to him, though exactly 
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why every one loved him so much is as difficult to say as v hy one does 
not love Dr Fell One reason, undoubted!}’-, was that he had a great 
capacity for appreciating and loving his fellows But he did not wear his 
heart on his sleeve , he was always kind, but never demonstrative More- 
over, if he did not approve of anyone, he practiced very strictly the virtue 
of taciturnity, so highly lauded by his hero, Sii Thomas Biowne He 
was never given to gossip He could say 

I am not one who much or oft delight 

To season my fireside with personal talk 

Paradoxically, he seemed to attract men by exhibiting a kind of 
reserve He could, and frequently did, show flashes of the greatest 
familiarity , he could take the arm of the most exalted without arousing 
any resentment But I never saw any one take his arm or slap him on 
the back He was like a bird, mentally and physically — before one could 
catch him, he was up and away He could convey more with a wave of 
his expressive hand than most men could with long disquisition As he 
hurried through the private wards, women would be cheered for the 
day by a wave of his hand through the half-closed door One day, 
seeing a box of candy at the bedside of a patient who he thought should 
not eat it, he picked up the box and, with a broad sweep, scatteied 
the contents over the bed and about the room The remarkable thing 
IS that the patient did not resent it She only laughed and thought 
It a great joke But woe to an intern who would try to imitate such 
tricks I The patient would*^ have driven him from the room 

The numerous portraits of Dr Osier reveal his striking appearance, 
and from the excellent biography by Cushing one may obtain a clear 
pictuie of his unusual personal qualities No star of the stage, screen 
or television has more of that undefinable quality known as peisonality 
than had Dr Osier But the effects of personality are exerted only 
on contemporaries Like the art of the singer or other musician, or 
that of the actor, it cannot be perpetuated, and the memory of it soon 
grows dim Even when combined with more substantial qualities, its 
effect IS evanescent If it were not for Boswell, Samuel Johnson, 
even with his striking personality, would now be a dim figure To 
perpetuate the qualities of Johnson required the conjunction of two 
unusual personalities 

In the presence of exceptional and sacrificing devotion on the part 
of a husband or father, Dr Osier w’as wont to remind his students 
that there are more men saints than w’omen saints Some of his 
ardent admirers, on account of his loA’e for his fellow’s, his sympathi 
for the sick and oppressed and his upnght and virtuous life were 
almost ready to place Dr Osier himself m that category But, good 
as he W’as, Dr Osier w’as hardly that sainth In any case, few saints 
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are remembered very often or very long Even Saint Francis is 
usually recalled now, except by the very devout, only as a man who 
preached to the birds 

Dr Osier had an excellent memory and had read widely, not only 
m medical writings, but in English literature of all kinds, including 
poetry, and much that he read he remembered His stock was not 
packed away on shelves, difficult to find, but much of it lay close to his 
hand, ready to be used at a moment’s notice This permitted his writings 
and his conversation to be illuminated with apt phrases and witty and 
humorous quotations He had a fine taste and appreciation for the best 
in literature, and he had himself no small degree of literary skill 
This IS well shown in his addresses and biographic sketches, which may 
be read over and over with never failing pleasure It is difficult to think 
of any other American, educator or physician, who could adorn an 
academic occasion so gracefully, with words not only so pleasant to hear 
but containing such sound and useful advice He had a skill for narrative 
and a sense of the dramatic When one reads his story of the martyr- 
dom of Servetus, the horrible scene comes vividly before one, and 
one’s heart is filled with pit)'- and with deep admiration for such 
constancy If Osier had devoted himself to literary work, it is pos- 
sible that he might have rivaled the contemporary physicians Oliver 
Wendell Holmes and Weir Mitchell It is questionable, however, 
whether he possessed as great originality and humor as Holmes, or 
as much imagination and poetic feeling as Mitchell But in any case, 
neither the volume of his literary work nor the merits of any par- 
ticular examples of it are sufficient to give it a permanent place in 
general literature 

He not only had a wide acquaintance with English literature, but 
he had read extensively in the work of the ancient writers How sound 
his classical learning was I am in no position to know or judge One 
doubts, however, whether it was of the same grade as that of his 
colleague at Johns Hopkins, who wrote 

Asclepius was Apollo’s chosen son. 

But to that son he nevei lent his bow, 

Nor did Hephaestus teach to forge his net, 

Both secrets hath Imperial Osier won 

His winged words straight to their quarry go 

All hearts are holden by his meshes yet 

One has a suspicion that it was Osier’s winged words and the 
meshes in which he entangled the hearts of the members, as well as 
his scholarship, that caused the British Classical Association to make 
him president shortly before his death It was a great honor for a 
physician, especially for one born outside Great Britain, but was hardly 
sufficient to win him lasting fame 
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From his student days onward, Dr Osier was a student of the 
history of medicine, and he became an ardent collector of old medical 
books and of the literary productions of physicians of all ages He 
infected others with his enthusiasm m that held, and he exerted a 
great influence m improving and enlarging medical libraries m this 
country and m promoting the cultural accomplishments of American 
physicians So much has been written about him m this role, especially 
by those who were associated with him almost entirely in this con- 
nection, that one sometimes fears that in future years he may be 
remembered only as a bibliophile, and that people will forget that he 
was a physician 

He was, indeed, a very versatile man, and no doubt his versatility 
itself IS an added reason for the perpetuation of his memory On the 
other hand, he himself clearly recognized the dangers lurking in “the 
fatal fault of diffuseness, m which even genius is strangled,” that fault 
from which he said his old teacher. Dr James Bovell, suffered 
“ with a quadrilateral mind, which he kept spinning like a teetotum, 
one side was never kept uppermost for long at a time ” It was prob- 
ably due to the example of this man that although Dr Osier made 
frequent excursions into bypaths, none of them ever became the main 
highway, and he always returned to the road called medicine 

Although Dr Osier is now being remembered by his students, 
friends and associates for one or another, or for all, of the qualities 
mentioned, in my opinion he deserves and will have a permanent 
place m history for other reasons It has been said that if Shakespeare 
had not been caught poaching he would have become a butcher or 
a wool merchant of Stratford Likewise, it is not improbable that 
if Osier had not “got the sack,” as he called it, at the age of 15. for 
a minor misdemeanor during his school days at Dundas, Ontario, he 
would have followed m his father’s footsteps and have ended up as 
a clergyman Because of the prank he was transferred to another 
school, where he came m contact with two men who were to influence 
his entire life One of them was his teacher. Rev W A Johnson, 
and the other was the medical director of the school. Dr James Bovell 
It happened that both were enthusiastic students of natural history, 
in an amateurish way Johnson was the possessor of a microscope, and 
as often as possible the men made excursions into the woods, making 
collections of the lower forms of animal and plant life and bringing 
their spoils home to be examined under the microscope Soon after 
Ins arrival at the school, the young Osier began joining them on their 
collecting expeditions and sharing in their studies Soon he ivas 
as enthusiastic as they were, and he filled his notebooks with careful 
records of the observations he made, not only with his unaided eyes, 
but through the microscope He also made thin sections of tissues 
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and examined them under the microscope When he was 19 he began 
his “ink pot” career by publishing, in a popular nature study magazine, 
a description of the “living things” which he was able to identify in 
a bottle of water collected from a spring Two years later he published a 
more finished article on Diatomaceae, giving the results of his 
own observations At the same time he was busy collecting and 
describing animal parasites which he found in the intestines of animals 
Thus, early in life, he formed the habit of observing carefully and 
describing cleaity what he saw, and this became the dominant char- 
acteristic of his work m medicine during the remaindei of his life 
At that time the generalizations of Darwin were giving rise to mucn 
controversy, and most of the studies of nature were influenced by the 
speculations of Lyell and Huxley and Herbeit Spencer But Osier 
was apparently little influenced by all these theories, and he con- 
fined his attention to the description of wdiat he actually saw He 
had cunosit}^ which is the mainspring of all scientific work, but his 
curiosity about any subject was not sufficient to make him attempt 
to determine the meaning or significance of what he saw, or to enter 
into theoretic discussions 

As he continued m his medical studies, he transferred his interest 
from the description of the lower forms of animal life to a description 
of the changes which may be observed in the human body as a result 
of injuries of various sorts, that is the process known as disease Most 
students of disease, from Galen onward, had not only made inaccurate 
and slipshod observations and equally faulty descriptions but, on the 
basis of them and of the even more incorrect observations and descrip- 
tions made by their predecessoi s, were forever constructing theories, 
erecting systems and devising therapeutic procedures Even Thomas 
Sydenham, who for two hundred years ivas the ideal of English physi- 
cians, -was never such an accurate and strictly objective observer as 
was Osier, although he made some clever, rough descriptions of the 
features of certain diseases Most of Sydenham’s descriptions weie 
based on \ague impressions and on the authority of others, and in all 
his ivntings there is rarely to be found any description of actual 
examples of the conditions which he described A great advance was 
made in the description of the features of particular diseases ivhen 
in the nineteenth century. Fieri e Louis began to employ the so-called 
statistical method in the study of diseases Osier owed much to Louis, 
but statistics are of value only m proportion to the accuracy of the 
observations on which the statistics are based, and that is particularly 
true ivhen the number of examples is limited, as must, of necessity, 
usually be the case when diseases in man are under consideration Dr 
Osier was not the first to make painstaking observations and to keep 
accurate records, but before his time there had been few phj'^sicians. 
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if any, who had so systematically and extensively employed that method 
He did not confine his observations to the changes occurring in the 
external appearance of the patient, and to the disturbances in function, 
as manifested by such alterations as those in the body temperature and 
the pulse and respiiatoiy rates, but from the beginning of his studies 
of disease he observed and described the appearance of the internal 
organs post mortem He also employed to the fullest possible extent 
tne mechanical aids which had been developed during the nineteenth 
century After he came to Baltimore, he organized clinical laboratories 
111 which gloss changes occurring in the urine and blood during the 
course of disease might be observed and studied In all his methods, 
he was attempting to describe the superficial and external features of 
disease more accurately than had previously been done The time was 
not ripe, and neither was he equipped by training, nor had he the 
facilities available to attempt to describe disease in terms of the funda- 
mental underlying sciences, such as chemistry, physics and mathematics 
In no place, except to a slight extent in certain German clinics, was 
such investigation being done at that time Within the limitations 
imposed on him. Dr Osier succeeded in adding materially to knowledge 
concerning many diseases, including typhoid, pneumonia, the cerebral 
palsies of children, certain forms of diseases of the heart, the group 
of diseases in which erythema and other changes m the skin are 
present, and a large number of other conditions, too numerous to 
mention He made no single discoveries of veiy great significance, but 
in every field in which he worked he added to knowledge Besides 
numerous articles in which he presented the results of his observations, 
he wrote a textbook, m which he gave in biief form not only the 
results of his own studies, but also the most important observatiotis 
made by previous writers In deciding what was worthy of inclusion 
he exhibited great and just discrimination Accuracy and conciseness 
of description were combined with a graceful literary style quite unusual 
in a book of this kind Its importance was at once recognized, and 
it soon became one of the medical best sellers of all time The pub- 
lication of the book had one result not expected by the author With 
characteristic honesty, he had included only those measures of treat- 
ment that had been proved useful by long experience That was the 
only criterion that could be used at that time, for without further 
knowledge concerning the fundamental nature of most diseases, no 
rational basis for any proposed method of treatment could be employed 
Some years later the book fell into the hands of a layman who was 
shocked b}'- the deficiencies, realizing that the}'’ could be remedied 
only by obtaining more knowledge, he was instrumental in founding 
an institute for medical research the first to be established in this 
country 
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The great talents of Dr Osier were well exhibited m his work 
as a teacher He extended his influence and made the employment 
of his methods more widespread by developing and training members 
of his staf¥ The value of the intern system had been well demon- 
strated elsewhere, but Dr Osier saw that the short period of one or, 
at the most, two years of service, in vogue elsewhere, was not suffi- 
ciently long in which to tram men in scholarly and scientific habits 
By retaining the most capable men under his tutelage for longer periods, 
the best of them for five or six years, or even longer, it was possible 
to develop a group of men thoroughly trained m the methods of 
exact observation, who would themselves extend the boundaries of 
knowledge 

His greatest originality as a teacher was shown in his work with 
students who for the first time Avere coming into contact with patients 
He taught them by joining in the examination of patients chosen at 
random, whom neither he nor the students had ever seen before With 
no other aids, teacher and students attempted to learn all they could 
by observation alone They emplo3'ed the method of Zadig, that of 
making deductions or inferences from inconspicuous features The 
sessions, as exciting as following the trail of a murderer, Avere thrilling 
experiences for the students Much AA'as learned about the patient 
and even about mankind as Avell as of the disease concerned an 
example of serendipity Having arrwed at a tentative diagnosis, the 
students weie told hoAV to look up the literature dealing AVitli the 
condition, and they subsequently brought the material — otten the original 
description — to class The students were thus introduced to the best 
m medical literature Careful records Avere kept by the students, and, 
after a number of patients Avith the same condition had been examined, 
a tabulation of the results by the students gave a composite picture, 
which served as an introduction to the statistical method The student 
thus recewed much more than a preliminary training m diagnosis Dr 
Osier Avas never greatly interested m nosology, but he recognized that 
the clinician “cannot In^e, speak or act Avithout the concept of morbid 
categories ” Dr Osier’s ready wit helped to make the sessions moat 
interesting and amusing, as well as mstructiA'^e Of course, there Avas 
a kind of showmanship m all this, but it Avas a very different kind of 
showmanship from that Avhich u’^as traditional among professors of 
medicine Avho assumed attitudes of profound gravity and unlimited 
learning and, pompously and Avith oratonc embellishments, gave lec- 
tures consisting mamty of medical aphorisms based on opinion and 
authority Dr Osier employed none of these tricks He rarely lec- 
tured , Avhen he did so, he Avas not at his best 

The more adAfanced students spent most of their time in the wards, 
and Osier s teaching there Avas alA\’^a3’’s of the same informal character. 
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with the patient before him In one of his addresses, he said, “I desire 
no other epitaph than the statement that I taught medical students 
in the wards, as I regard this as by far the most useful and important 
work I have been called upon to do ” Dr Osier, however, did not 
introduce bedside teaching Over two hundred years before, Fran- 
ciscus Sylvius had taught students beside his twelve beds m the hos- 
pital at Leyden, and he and his successors made that university a 
niecca for medical students from all over Europe But never before 
the time of Dr Osier had the students become a part of the ward 
organization or taken so active a share in the study of disease It may 
be suspected that all this praise is colored by the memories of an 
ardent and enthusiastic disciple, but even at that time I was not 
an entirely blind disciple, and my admiration was a little clouded 
by the realization that methods other than observation and enumer- 
ation might be required to bring insight into the real nature of 
the various diseases No doubt I was influenced by others, for 
that point of view was very much discussed during Dr Osier’s 
last years m Baltimore Although I never heard him speak of the 
matter, he was undoubtedly thinking about it, and I had the feeling 
that one important reason for his decision to give up his work m 
investigation and teaching — his removal practically amounted to that 
— ^was that he felt the time to be ripe for the introduction of new 
methods into the study of disease He was no chemist or physicist 
or mathematician, he was not even familiar with the technics of 
bactenolog)’ Questions were constantly arising that could be answered 
only by more fundamental investigations than could be carried out 
at the bedside or in the primitive clinical laboratories It is not enough 
to study phenomena as they occur m nature, nature must be put 
m chains, and the phenomena must be studied under controlled condi- 
tions Many men realized that if medicine were to retain its place 
as a real university discipline it must become experimental, as other 
sciences had done 

A few years after Dr Osier’s departure the matter became acute, 
but, unfortunately, the discussion revolved about the question of whether 
or not a professor of medicine should devote his whole time to teaching 
and investigation and discontinue private practice entirely This dis- 
cussion took the matter outside the point really at issue It is true that 
much time is required to carry on investigations of great complexity, 
for many men all the time available is not sufficient However, it 
was thought that by making more time available for the professors, 
more of them would be likely to become real investigators, and there- 
fore it was argued, full time employment should be compulsory Dr 
Osier opposed this as an unjust restriction of liberty, and he feared 
that “clinical and laboratory seclusion” would result m lowering the 
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efifectiveness of the teaching of professors of medicine It is not 
difficult to understand his point of view Although his own situation 
was not involved, it would have been difficult for him to be so com- 
pletely objective as to disregard entirely how the proposed change 
would have affected him if it had taken place during his earlier years 
He was not fitted either by temperament or by training to spend a 
considerable part of his time in experimental studies He could not 
view with equanimity any impediments to those contacts with men, 
patients and friends, m which he so greatly delighted He was a 
humanist as well as a scientist The terms are not mutually exclusive, 
though they are sometimes so regarded One can be a disciple of 
Plato and at the same time of Aristotle, although Dr Osier once inti- 
mated that he preferred to be a follower of the former His attitude 
toward science is shown by a statement m an address which he delivered 
soon after he went to Oxford He said that the old universities had slept 
for years “after science had cried her message from the house tops 
— awake' awake' for the light has come'” 

The experience of the past forty years, with the great increase 
in knowledge that has taken place and the improvement m teaching 
that has occurred, indicates that he was mistaken in his stand on 
the question of full time work, but that fact should not detract from 
the appreciation of what he accomplished with the older methods 
Indeed, the change was made possible by his own work as an investi- 
gator and a teacher, and its consummation was greatly hastened by 
the improvements in the organization of the clinic which he introduced 
at Baltimore That his opinion concerning this matter was later 
modified is shown by the fact that shortl}'- before his death he addressed 
a letter to his alma mater m which he advised that “whole time (or if 
thought wise, largely so) heads of clinics should be appointed ” 

In most university departments of medicine, the study of disease 
has become much more intensive than it was fifty years ago One 
may recall the famous answer of John Hunter to Jenner, “Why think ^ 
Why not try?” If Dr Osier had been asked the same question, he 
might have answered, “Why think? Why not look?” Today the ideal 
reply -would be, “Why not think, look and try?” for without pre- 
liminary hypotheses experimentation is like shooting in the dark Look- 
ing, during the course of an experiment, is also of the greatest 
importance Neglect of this factor is one of the reasons that so much 
experimentation is futile Experimentation is one way — probably the 
surest and quickest — of arriving at the truth, but it is not the only 
^^ay A great part of present knowledge was obtained by the methods 
employed by Dr Osier Anatomy and pathologic anatomy were, until 
very recently, purely descriptive sciences Even in Harvey’s great 
demonstration, experimentation did not play the entire role 
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Even before Dr Osier’s death there had been a tendency to deny 
that he was a scientist at all, and to say that he was a clever diagnos- 
tician, an exploiter of the deductive method, an artist engaged in the 
practice of medicine To claim that he was not a scientist is as absurd 
and misleading as to say that medicine is not a science The methods 
that he employed are still of great importance in the study of disease, 
if they are neglected, medical progress will be delayed 

In my opinion, it is as a scientist who made important contribu- 
tions to the science of medicine, and as a teacher of the subject, that 
Dr Osier deserves our highest appreciation, and it is for these reasons 
that he will forever remain an important figure in the history of 
medicine It must be remembered that Posterity is an unpredictable 
jade, and that she often distributes her favors for qualities that are 
not the most deserving and, indeed, may refuse entirely to grant them, 
even for the most meritorious deeds, but I am convinced that his 
merits as a scientist and teacher were so outstanding that he will always 
be included among the Masters of Medicine 
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A, Osier finishing his work” at the Philadelphia Hospital, 1889 B, Osier 
working on the first edition of his textbook at the Johns Hopkins, July 1891 C, 
Osier, his nephew W W Francis, Dr William S Thayer and Dr H A Lafleur 
in Lafleur’s room at the Johns Hopkins, just before his return to Montreal m 1891 
Dr Francis writes “Note the cat and the battered top hat on the table The 
cat was a dysenteric nuisance, but certified nonamebic O had decided that the 
hat was not respectable enough for Montreal so he and I had plaved football 
with It ” 
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Second dinner of the Residents’ Association, Johns Hopkins Hospital, 1892 
1, G H F Nuttall, bacteriology, 2, Sirnon Flexner, 3, William T Councilman, 
pathology, 4, A A Ghriskey, surgeon, 5, A C Abbott, bacteriology, 6, Hunter 
Robb, gynecologj , 7, Sir William Osier, 8, Howard A Kelly, 9, Henry M Hurd, 
superintendent, 10, A L Stavely, gynecology, 11, E M Parker, surgery (or 
pathology) , 12, W H Baltzell, surgery, 13, John P Lotsy, plant pathology (work- 
ing under Dr Welch) , 14, William Wood Russelk gynecologj" , 15, John Hewetson, 
medicine, 16, Thomas S Cullen, gjmecology, 17, August Hoch, psychiatry, 18, 
E McE Van Ness, histology, 19, John M T Finnej, surgery, 20, William 
Sydney Thayer, 21, H Phippen, 22, John Goodrich Clark, gynecologj , 23, 
Lewellvs F Barker, medicine, 24, Frank R Smith, medicine 
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A, Osier in the Saturda}’^ clinic for third and fourth year students at Johns 
Hopkins, about 1902 B and C, at the bedside in Johns Hopkins, deliberating, and 
quizzing a student, about 1903 
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Osier looking savage at an artist’s sitting (1905) 




EXCERPTS FROM OSLER 

A Mosaic of Bedside Aphorisms and Writings 
WILLIAM BENNETT BEAN, MD 

IOWA CITY 

T O MANY ■\\ho did not come under the direct influence of William 
Osier, his impact on physicians of his period has been something 
of a mystery Those who knew him at first hand, and this included all 
who knew him even briefly, so warm was the glow of his presence, 
were a devoted, almost an apostolic band If their zeal was at times 
overlavish, their motivation was honest To the present generation 
of physicians, whose sharp focus on the mundane aspect of science has 
dulled the appetite for hero worship and who pay scant tribute to the 
great spirits of their own time, a pause to look backward may bring 
some insight into the personality of a noble physician, whose greatness 
lay in what he was rather than in what he did How better than by 
his words can we know him^ 

A collection of bedside epigrams,^ the “oslerisms” of many a student, 
came to me after my father’s death They had once been prepared for 
publication but were withdrawn after the publicity attending the mis- 
understanding of Osier’s "Fixed Period” address I have had the 
pleasant task, in evei diminishing spare moments, of seeing how many 
of these epigrams were used before or after that time in Osier’s printed 
addresses, and the more difficult task of seeking certain original sources, 
for there are direct quotations or paraphrases from Burton, Browne, 
Fuller and other favorites Indeed, Cushing attributed one of Thomas 
Bi owne’s passages from the "Rehgio inedici” to Osier - But the time 
IS now ripe for celebrating the centennial of Osier’s birth, which justifies 
presenting this fragment as it is The complete collection will be 
published at some future date 

THE UNDERGRADUATE STUDENT 

The very first step towards success in any occupation is to become interested 
in it 3 

1 Bean, R B Bedside Aphorisms of William Osier Collected as a Student, 
1903-1905, to be published 

2 Cushing, H Life of Sir William Osier, Oxford, Clarendon Press 1926 
3 Osier, W The Master-Word in Medicine, Montreal M J 32 771, 
1903* 


' Reprinted in Aequanimitas and Other Addresses, Oxford University Press, 

1905 


72 



BEAN— EXCERPTS FROM OSLER 


7Z 


In seeking absolute truth we aim at the unattainable, and must be content with 
finding broken portions 

The value of experience is not m seeing much, but m seeing wisely ® 

The good observer is not limited to the large hospital ® 

Half of us are blind, few of us feel, and we are all deaf ^ 

Don’t touch the patient — state first what you see, cultivate your powers of 
observation ^ 

What can one hear with one’s fingers? Vocal fremitus and a sharp second 
sound 1 

(Of a patient who said he had had jaundice at the age of 12) Infantile memories 
ai e fallacious ^ 

Care more particularly for the individual patient than for the special features 
of the disease ^ 

As no two faces, so no two cases aie alike m all lespects, and unfortunately 
it is not only the disease itself which is so vaiied, but the subjects themselves have 
peculiarities which modify its action " 

There are no straight backs, no symmetrical faces, many w'ry noses, and no 
even legs We are a crooked and pei verse generation^ 

We can only instil principles, put the student in the right path, give him 
methods, teach him how to study, and early to discern betw^een essentials and non- 
essentials Pei feet happiness for student and teachci will come with the abolition 
of examinations, which are stumbling-blocks and loclcs of offense in the pathway 
of the true student ® 

Education is a hfe-long piocess, in which the student can only make a beginning 
during his college course® 

Do not waste the hours of daylight m listening to that which you may read 
by night o 

Great minds are preeminently good oi bad, and education makes them better 
01 worse ^ 

So long as we have human beings for house officers, ordinary mortals for 
medical students, and modified angels for nurses, we shall have typhoid contagion 
from one patient to another in the w^ards of our hospitals ^ 

One can weigh the secretions m the balance and measure the work of the 
heart m foot-pounds ^ 

The type of school I have always felt the Hospital should be a place of refuge 
foi the sick poor of the citj" — a place where the best that is knowm is taught to a 
gioup of the best students— a place w'here new thought is materialized m research — 
a school where men are encouraged to base the art upon the science of medi- 
cine — a foundation to w'hich teachers in every subject w^ould come for inspiration 
— a place with a hearty welcome to every practitioner who seeks help — a con- 
sulting center foi the whole country in cases of obscurity - 

4 Osier, W /Equanimitas Valedictory Remarks to the Graduates m 
Medicine of the University of Pennsylvania, May 1, 1889, Philadelphia, W F Fell 
& Co , 1889 + 

5 Osier, W The Army Surgeon, M New's 64 318, 1894 * 

6 Thayer, W S Osier, the Teacher, Bull Johns Flopkms Hosp 30 198, 

1919 

7 Osier, W Teaching and Thinking The Two Functions of a Medical 
School, Montreal M J 23 561, 1894-1895=^ 

8 Osier, W After Twenty-Five Years, Montreal M J 28 823, 1899'*' 
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THE STUDENT PRACTITIONER 

Given the sacred hunger and proper preliminary training, the student-practi- 
tioner requires at least three things with which to stimulate and maintain his 
education, a note-book, a library, and a quinquennial bram-dustmg ® 

But by the neglect of the study of the humanities, which has been far too 
general, the profession loses a very precious quality 

There are only two sorts of doctors those who practice with their brains, 
and those who practice with their tongues " 

Common sense in matters medical is rare, and is usually in inverse ratio to the 
degree of education " 

The incessant concentration of thought upon one subject, however interesting, 
tethers a man’s mind in a narrow field i’- 

The physician without physiology and chemistry practices a sort of popgun 
pharmacy, hitting now the malady and again the patient, he himself not knowing 
which '!■ 

A physician who treats himself has a fool for a patient ^ 

The ease with which our minds fall into the ruts of one or two experiences 


THE ART OF MEDICINE 

Medicine is a science of uncertainty and an art of probability ^ 

Probability is the rule of life, especiall}’’ under the skin Never make a posi- 
tive diagnosis ’■ 

Taking a lady’s hand gives her confidence in her physician ^ 

The man who dissolves gallstones is half brother to the one who aborts typhoid 
fever or pneumonia ^ 

Patients should have rest, food, fresh air, and exercise — the quadrangle of 
health i 

Absolute diagnoses are unsafe, are made at the expense of the conscience ^ 
Look wise, say nothing, and grunt ^ 

Speech was given to conceal thought ^ 

Often this ignorance must be very tantalizing, but it is more wholesome than 
an assurance which rests on a thin veneer of knoi\ ledgers 

Believe nothing that j^ou see in the newspapers — the}’^ have done more to 
create dissatisfaction than all other agencies If you see anything in them that 
you know is true, begin to doubt it at once ^ 

Live a simple and temperate life, that j'ou maj'' give all j-^our powers to your 
profession ® 

CLINICAL APHORISMS 

To talk of diseases is sort of Arabian Nights’ entertainment 

Things medical and gruesome have a singular attraction for many people 

The physiognomy of disease is learned slowly 


9 Osier, W The Student Life A Farewell Address to Canadian and 
American Medical Students, M News 87 625, 1905 


Osier, W British Medicine in Greater Britain, Montreal M J 26 186, 


10 
1897* 

11 
12 

13 

14 

M & S J 148 275, 1903 


Osier, W 
Osier, W 
Osier, W 
Osier, W 


Chaui inism in Medicine, Montreal Af J 31 684, 1902 * 
Teacher and Student, Baltimore, J Alurphy & Co , 1892 * 
Nurse and Patient, Baltimore, J Alurphy & Co , 1897 
On the Educational Value of the Aledical Society, Boston 
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Know syphilis in all its manifestations and relations, and all other things 
clinical will be added unto you 

Alcoholism or coma? Better admit a patient to the hospital dead drunk than 
turn him away, to be discharged from the jail dead sober a little later i 
The normal man walks by faith, the tabetic by sight ^ 

Temperature charts — typhoid fever has a “Pennsylvania Railway-like” direct- 
ness, in distinction to the zigzag “Baltimore and Ohio” chart of aestivo-autumnal 
fever ^ 

I do not know at what age one dare call a woman a spinster 
There are incurable diseases in medicine, incorrigible vices in the ministry, 
insoluble cases in law (Thomas Browne) 

Common-sense nerve fibers are seldom medullated before 40 — they are never 
seen even with a microscope before 20 ^ 

Anesthetics and antiseptics have manacled the demon pain, and the curse of 
travail has been lifted from the soul of women i 

Excretion is difficult after 40, absorption before 20 ^ 

Soap and water and common sense are the best disinfectants ’ 

The pharynx is the garbage dump of the bronchial tubes and nasal passages 
The street sweepers (ciliated epithelial cells) are constantly on duty and especially 
busy at night removing the debris from the air passages, to be carried away the 
next morning ’■ 

The physics of a man’s circulation are the physics of the waterworks of the 
town in which he lives, but once out of gear, you cannot apply the same rules 
for the repair of the one as of the other 

Huge blocks of coal that would grace the doorstep of any multimillionaire 
coal dealer as a sign are earned into the lungs from our coal-polluted air, and 
tubercle bacilli ride in on coal black chargers three abreast Coal barges equal 
to those on the Susquehanna are constantly passing through unbroken mucosa 
and along lymph ducts to the bronchial lymph nodes i 

Man should go out of this world as he came in — chiefly on milk ^ 

Lavage is often as beneficial to the cerebral ventricles as to the abdominal 
ventricle ^ 

The mental kidney, more often than the abdominal, is the one that floats ^ 

Total abstinence varies in different communities South of the Mason and 
Dixon line a mint julep, a toddy, or a cocktail before meals or between is total 
abstinence, and a profusion of eggnogs at Christmas a necessity’- 

More people are killed by overeating and drinking than by the sword ” 

Bacchus hasn’t a ghost of a chance against a good backing of Scotch 
Presbyterianism ’ 

PHILOSOPHY 

A rare and precious gift is the art of detachment” 

A cheerful man at the breakfast table is a great annoyance to his grouchy 
neighbor ’ 

15 Osier, W Internal Medicine as a Vocation, kl News 71 660, 1897* 

16 Bean ’ Cushing - 

17 Osier, W The Past Century Its Progress m Great Subjects , Medicine, 
The New York Sun, Jan 27, 1901 * 
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Amid the racket and hurly-burly few of us have the chance to warm both 
hands at the fire of life 

The blessed faculty of forgetting s 

He who follows another sees nothing, learns nothing, nay, seeks nothing ^ 

The philosophies of one age have become the absurdities of the next, and the 
foolishness of yesterday has become the wisdom of tomorrow 
Advice is sought to confirm a position already taken - 

To know just what has to be done, then to do it, comprises the whole philosophy 
of practical life 

In seeking absolute truth we aim at the unattainable, and must be content 
with broken portions ^ 

The greater the ignorance the greatei the dogmatism 

Happiness lies in the absorption in some vocation which satisfies the soul 

Variability is the law of life 

When schemes are laid in advance, it is surprising how often the circumstances 
fit in with themi® 

Quite as much “grit” and a much harder climb are needed to leach distinction 
from the top as from the bottom of the social scale 

“the great republic or medicine” 

The great republic of medicine knows and has known no national boundaries 
There is no more potent antidote to the corroding influence of mammon than 
the presence in the community of a body of men devoted to science ^ 

Modern science has made to almost everyone of you the present of a few years ^ 
In science the credit goes to the man who convinces the world not to the man 
to whom the idea occurs first ^ 

It IS strange how the memory of a man may float to posterity on what he 
would have himself regarded as the most trifling of his works - 

EPITAPH 

I taught medical students in the wards 22 
University Hospitals 

18 Osier, W Weir Mitchell Remarks on the Occasion of the presentation to 
the College of Physicians, Philadelphia, of the Portrait of Dr S Weir Mitchell, 
April 22, 1890, Johns Hopkins Hosp Bull 1 64, 1889-1890 

19 Osier, W Doctor and Nurse Remarks to the First Class of Graduates 
from the Training School for Nurses at the Johns Hopkins Hospital, Baltimore, 

J Murphy & Co , 1891 

20 Osier, W In Memoriam, William Pepper, Philadelphia M J 3 607, 1899 

21 Osier, W Influence of Louis on American Medicine, Johns Hopkins 
Hosp Bull 8 161, 1897 

22 Osier, W Valedictory Address at Johns Hopkins University, JAMA 
44 705 (March 4) 1905 



OSLER RECOLLECTIONS OF AN UNDERGRADUATE 
MEDICAL STUDENT AT JOHNS HOPKINS 


HENRY A CHRISTIAN, MD 

BROOKLINE, MASS 

TT IS PLEASANT as one grows old to turn the leaves of the book 
of personal memories and to relive the days of fifty years ago, even 
if some of the memory pictui es of the past seem a bit hazy when one tries 
to conjure them back into reality Memories of the past concern them- 
selves with both pel sonalities and events For me personalities dominate 
memories of the past, and I can envision persons as the}'- had a part m 
the activities of my bygone days better than I can envision events 
Thus, with the eyes and ears of an undergraduate student of medicine 
at the Johns Hopkins in the late nineties, when I was a member of the 
fouith class to enter that institution, I can again see and hear Oslei, 
with his dynamic, picturesque personality 

How did Osier teach medicine at that time to the beginner^ What 
was the secret of his great influence on students^ He gave no didactic 
lectures He held no recitations He assigned no routine of leading 
His contacts with students were (a) m two weekly clinics, one for the 
third year and one foi both the third and the fourth year class, (b) m 
thi ee ward visits a week for two months m the fourth year for the quarter 
of the class serving as clinical clerks, and (c) at a weekly evening meet- 
ing at his home with the same students In my time the groups contained 
ten or eleven students 

The teaching was described in the school catalogue 
Third Year General S}'mptomatology of Disease At twelve o’clock on 
Tuesdays, Thursdays and Saturdays Dr Osier meets the students in the class 
room adjoining the Dispensary The students in rotation examine selected cases 
The teaching consists in (a) thorough consideration of the clinical features of the 
case, (b) brief discussion of the symptoms, (c) reports by each student upon 
the cases which he examines and whose further progress he follows either bj 
personal visits outside or, if the patient is admitted to the Hospital, by observation 
in the wards, (d) on the last day of each month a clinical “round-up,” when the 
student, whose turn it happens to be, reports on the work of the month , (e) 
short papers on definite themes given to the students relating to subjects which 
come up m the course of the examination of patients These “five minute” 
papers on various topics familiarize the student with tlie literature and verv 
often prov'e most instructive to the class and indeed to the teachers 
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The class is taken frequently to the autopsy room and points in medical 
anatomy are demonstrated, questions on this subject also being set throughout 
the session 

Clinics On Wednesdays at 12 Dr Osier meets the third and fourth year 
students in the clinical amphitheatre of the Hospital Chiefly acute diseases are 
shown and discussed Week by week, throughout the session, the progress of 
the cases shown is reported, and in the more important affections, as typhoid 
fever and pneumonia, an attempt is made to present m orderly sequence the entire 
experience of the session In this way each student during the third and 

fourth years gets a valuable body of clinical experience The deaths of 

the week are discussed, the autopsy report read, and the specimens shown 

Fourth Year Ward Work Of the four groups into which the class is 
divided the members of each serve for two months as clinical clerks in the 
medical wards of the Hospital A certain number of beds are assigned to each 
student He takes the history of the new case, keeps the notes, and, under the 
guidance and direction of the house-physician, makes the necessary examinations 
The clinical clerks have access to the wards from Sam to 6 p m They 
accompany Dr Osier in the ward visits, read the histones of the new cases, 
are questioned as to the results of their examinations, and receive special instruc- 
tion In this personal contact of student with patient clinical instruction finds its 
rational development 

Ward Classes At 9 a m the ward visit is made on Tuesdays, Thursdays 
and Saturdays by Dr Osier The members of the class are taught in 

the methods of examination, the progress of the case is followed, and instruction is 
given in the methods of treatment 

Clinics At 12 o’clock on Wednesdays the fourth year students attend the 
general medical clinic m the amphitheatre 

Thus were described Dr Osier’s methods of teaching medicine He 
dominated the students’ clinical instruction at the Johns Hopkins This 
was a dominance of personality, for there seemed a complete lack of 
what might be called the machinery of pedagogics Each student was 
free to attend or not to attend teaching exercises There were a few 
recitations on assigned parts of the Osier textbook (exercises given by 
one of the assistants. Dr Thayer or Dr Jacobs, during the periods of 
assignment of students to the department of medicine), but they were 
not taken by student or instructor as other than a means to learn a bit 
more of medicine Attendance records, marks, examinations, when they 
existed, were but trivia to the student However, with this method, or 
lack of method, each student was acquiring a vivid knowledge of 
medicine and, most important, was learning how to study the subject 
in a way which was to make of him a student of medicine for life 

Dr Osier as he appeared to and influenced undergraduate medical 
students at Johns Hopkins a half-century ago can be pictured best 
by a description of him in each of these four student contacts 

The third year dispensary clinic lasted one hour It was held 
weekly, in a small room to which a patient was brought Dr Osier 
sat at a medium-sized table or, often, informally on the table swinging 
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his legs The patient reclined on a willowwork couch with an elevated 
headrest, in front of the table On each side and at the foot of the 
couch sat students A student had acted as clinical clerk in the dis- 
pensary to the patient to be discussed and had taken the history, made 
the physical examination and studied the blood and urine The student 
presented to Dr Osier the data that he had obtained Dr Osier queried 
and often examined the patient, demonstiating and discussing his own 
observations, and the clerk and the other students were queried 

Dr Osier built up a vivid epitome of the disease under discussion, 
with emphasis, as illustrative of the condition, on special points m the 
patient’s history and examination Dr Oslei showed keen intei est m the 
medical problem of the patient under study and often greatly emiched 
and enlivened the discussion by citing examples and incidents from his 
own wide clinical experience, to illuminate further to the students the 
subject under discussion Usually there was reference to the literature 
of the subject, or possibly the discussion of recent or classic examples of 
the disease, but more often a suggestion to the student to go to the 
library and read for himself, so as to bring to a subsequent exeicise 
a resume of the literature, accompanied by the important books This 
was facilitated by the libiary’s location, in the mam building of the 
hospital and almost in the path of the students as daily they went to and 
from their work, and by the fact that the doors of the library were never 
closed, day or night 

At each exercise, reports on patients previously seen were asked 
for, since each student was expected to keep track of his patients m 
subsequent visits to the dispensary, to the ward, if the patient was 
admitted, or by visits to the patient’s home, if the patient failed to keep 
dispensary appointments The patient was made to feel that he was 
helping in the education of medical students and that the student was 
his doctor, more interested in his welfare that was any one else Dr 
Osier always created a friendly atmosphere, and patients were willing 
to answer his questions and to do whatever he asked of them The 
student was seeing m Dr Osier a demonstration of the best sort of 
patient-physician relationship and was gaming invaluable preparation 
for his own independent clinical work 

Two incidents in my own experience in the third year dispensary 
clinic were illustrative of Dr Osier’s method of teaching To me had 
been assigned a dispensary patient, a pale young woman with a story of 
easy fatigue and slight dyspnea Examination of her blood showed 
anemia, with hemoglobin disproportionately low She had chlorosis, 
a disease still not infrequently seen at the Hopkins during my student 
days Dr Osier commented on the patient’s typical history and appear- 
ance, queried me as to my kmowledge of chlorosis and asked how I would 
tieat the condition “With Blaud’s pills daily in increasing number,” 
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I answered This promptly brought from Dr Osier the questions 
“What are Blaud’s pills “Who was Blaud^” “When was iron first 
used in medicine ^ ” I could give only very general and unsatisfactory 
answers, so Dr Osier said, “Christian, look the subjects up and report 
to us at a later meeting ” Now I was involved m a library study, 
which eventually took me to Washington for a day m the Surgeon 
General’s Library before I was ready to report Eventually my report 
was the basis of an article’- published several years later in the Medical 
Library and Histoiical Journal That was the way Dr Osier had of 
introducing students to the use of the library and to contributing to 
medical literature It was my second stimulus in that direction, for 
in my first year Dr Mall had used my findings of an anomalous muscle 
in dissection to stimulate me to write a paper - which was published in 
the Bidletm of the Johns IJopkins Hospital before I had begun my 
clinical years in the medical school 

At another of the dispensary dines it fell to my lot to demonstrate 
the case of a young man who frequentl)'^ had come to the dispensary, 
as well as been a patient several times in the hospital wards He 
was deepl)'^ jaundiced and had a large liver and many angiectases in 
his nose, which bled frequently and profusely His condition had 
been diagnosed as Hanot’s cirrhosis His brother, a little older, had 
the same disease The patient had devised a very simple way to control 
his nose bleeds He took a thin rubber finger cot, put into its end 
a small cork, through which passed a small glass tube, and to the 
glass tube he had attached a bit of thin-walled rubber tubing He 
would insert the finger cot well into his bleeding nostril, expand it by 
blowing through the rubber tubing and clamp off the tubing between 
his teeth to keep the cot distended until its pressure stopped the 
nosebleed I had him demonstrate this to the section, while Dr Osier 
commented on how simple but ingenious methods might be useful to 
the physician and patient 

Dr Osier had asked me to keep track of the patient, to report on 
his visits to the dispensary and to make follow-up visits at his home 
At a later clinic Dr Osier asked me how the patient was, and I 
replied, “I think he is about as usual I visited him about two weeks 
ago ” With this. Dr Osier, to my embarrassment, dramatically brought 
forth a tray containing a large liver and other organs, saying, “Christian, 
he did not continue to do so Avell Dr MacCallum autopsied him 
this morning ’’ That was the only liver showing Hanot’s cirrhosis 

1 Christian, HA A Sketch of the History of the Treatment of Chlorosis 
with Iron, M Libr & Hist J 1 176-180, 1903 

2 Christian, H A Two Instances in Which the Musculus Sternalis Existed, 
One Associated with Other Anomalies, Bull Johns Hopkins Hosp 9 235-240, 
1898 
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that I ever saw Obviously, it made a great impression on me, and 
for the subsequent fifty years I have diligently sought for another 
patient with similar cirrhosis of the liver, so far with no success 

The weekly clinic m the amphitheater was attended by both students 
and graduate physicians In the front row, in a semicircle at floor 
level, sat the fourth year students then serving as clinical clerks m the 
medical wards Dr Osier sat at a table at one side, usually the audience’s 
left On the blackboard there were always two tabulations, one of all 
patients with typhoid m the wards since the opening of the school 
year and the other, similar, of patients with pneumonia, with the impor- 
tant data on each patient Dr Osier always opened the clinic by having 
a student point to and comment on any addition of the week to the 
tabulations, and Dr Osier then had something to add, thus keeping 
continuously before the students facts about the two medical diseases, 
namely, typhoid and lobar pneumonia, which besides syphilis, he 
then regarded as of greatest importance to physicians 

The presentation finished, a patient was wheeled in , his history and 
the report of his physical examination were given by the clinical 
clerk, and Dr Osier himself demonstrated and commented on the 
patient’s condition, talked with him, usually giving him encouragement 
in terse, simple, easily remembered words, and then queried the clinical 
clerk in charge of the patient, as well as other clerks in that front 
semicircle One patient or several might be shown Finally Dr Osier 
talked, usually with the important bibliography on his table, and lirought 
home to the audience, students and physicians, the salient features 
of the disease that had been illustrated That was Dr Osier at his best, 
and the students carried away a knowledge of the essential facts of the 
disease practically always with several epigrams which long would 
linger in his mind against the background of a visually remembered 
patient Dr Osier’s charm, erudition, clinical wisdom and rapport 
with patients were such as to make of these clinics memorable examples 
of teaching 

Ward rounds with Dr Osier were held three days a week, beginning 
at about 9 o’clock Dr Osier rarely missed being present to conduct 
them He would enter a ward trailed by his assistants, the resident 
physician, assistant residents, medical interns, clinical clerks from the 
fourth year class (the section of one fourth of the class assigned to 
medicine for two months) and usually visiting physicians He w^ould 
go to a patient’s bed, stand (or sometimes sit in a chair) near the head 
of the bed at the patient’s right side, give him a cheery greeting and, 
if he w^ere a new^ patient, ask for his history, which then wmuld be 
given by the student clinical clerk After it had been commented on, 
possibly cntized and often added to and illuminated by Dr Osier 
wuth accompanying pertinent remarks the report of the ph 3 'sical exami- 
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nation was called for from the clinical clerk Often he was asked to 
demonstrate the features of the physical examination Usually Dr 
Osier made some examination himself and demonstrated and discussed 
salient features, all the time mingling his discussion with remarks and 
explanations to the patient, so that he would not be mystified or 
frightened Various members of the resident staff would be asked 
for reports of special examinations and for descriptions of changes and 
developments in the patient, witnessed in the ward by them If others 
of the visiting staff had seen the patient, they were asked for comments 
and opinions A visitor, often some prominent out-of-town physician, 
might be asked to comment or to give his opinion 

If the patient had been seen by Dr Osier on a previous ward visit, 
developments since then were reported by the clinical clerk, inquired 
about and commented on, possibly new features m the case would be 
demonstrated by the clinical clerk or by Dr Osier Often patients 
whose cases had previously been discussed were passed over quickly, but 
Dr Osier never failed to give some bright, cheering words to the patient 

Ward visits were an unusual combination of informality and dignity 
Students and patients quickly were put at ease by Dr Osier The 
discussions seemed very informal, possibly a bit haphazard, yet a 
surprisingly complete description of the patient and his disease was 
left with the students The combination of informality and dignity 
in the ward visits probably mirrored the similar combination which 
was so evident in Dr Osier’s own personality In his frock coat and 
with his scrupulously neat appearance, he was typically the consulting 
physician, honored and esteemed by all who came in contact with him, 
but there was no austerity in this His twinkling eye, his quick steps, 
his frequent quips, his friendliness of manner, his habit of putting a hand 
on the shoulder of assistants, students and friends as he walked and 
talked, all brought into his clinics and ward visits a delightful tone of 
friendly informality His criticisms of students and their work w^ere 
incisive and unforgettable, but never harsh or unkindly, they inspired 
respect and affection, never fear 

The fourth of Dr Osier’s contacts with Johns Hopkins undergraduate 
medical students was in his home, at 1 West Franklin Street, where 
the section of the class serving as clinical clerks went on Friday evenings 
at about 8 30 to sit around his dining table, with Dr Osier at the head 
Interesting developments in the wards w'^ere talked about, recent papers 
were reviewed, books, old and new, were brought from his library 
shelves , medical history was discussed Beer, crackers and cheese 
were at hand All was informal Nothing had been especially prepared 
by the clerks in anticipation, for none knew in advance what Dr Osier 
would bring up for discussion In no sense was this evening a quiz to 
the students, all of whom felt free to answer and to report It was 
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for them a delightful social contact with a great man in the charming, 
informal setting of his home, where he was host to a small group 
of young men who were skilfully being guided into a useful knowledge 
of medicine and of the paths to follow in future years toward true 
scholarship in that subject Those evenings at 1 West Franklin Street, 
particularly, laid in the student’s minds foundations of an interest m 
medical history So skilfully did Dr Osier weave into his discussions 
the importance of medical history, and so entertaining and interesting 
did he make it, that many of the students continued an active interest 
in the subject through life, and numerous of them made notable contri- 
butions to It 

Was Dr Osier’s way of teaching medicine a planned method, or 
was it merely a natural outgrowth of the Baltimore environment of 
those days of fifty years ago and of his own way of learning medicine^ 
As I look backward, the latter seems to me to be the proper explanation 
Others in this number of the Archives have described Dr Osier’s 
methods of instruction at Montreal and Philadelphia and have let us 
see, through comparison, how he changed his teaching after going to 
Baltimore There had been a ten year interval between the opening 
of the Johns Hopkins Hospital and the opening of the Johns Hopkins 
Medical School, during which time Dr Osier had done no undergraduate 
medical teaching At the time in Baltimore that I have described, 
the medical school was only three and four years old, the classes were 
small, the students all were college trained, with special attention to 
the biologic, chemical and physical sciences, and with a reading 
knowledge of French and German, new methods of instruction were 
under trial m all departments of the medical school, the professors 
were relatively young men, the spirit of investigation was in the air 
Could there have been a better background against which to try out 
ways of teaching’ The environment and Dr Osier’s own training must 
have been important factors in his selection of methods of teaching 
medicine His own personality, his extensive clinical experience, his 
writing of the textbook, “The Principles and Practice of Medicine” “ 
m his early days as physician in chief to the Johns Hopkins Hospital, 
and his scholarship and erudition seem to have been ideally suited to his 
way of teaching, which in final analysis was a natural, unstudied leader- 
ship of students, an unconscious giving of himself to them, combined 
with their unconscious recognition that in him they had a leader worthy 
to follow 

20 Chapel Street 


3 Osier, W The Principles and Practice of Medicine, Xew York D Apple- 
ton & Co , 1892 



MY FIRST MEDICAL CLINIC WITH DR OSLER 


JAMES E PAULLIN, MD 
ATLANTA, GA 

T radition at the Johns Hopkms medical school was that Dr 
Osier’s weekly medical clinic was to be attended by the house 
stall, by senior and junior students, and by other students only when 
space m back was available The first row, consisting of chairs m front 
of the regular benches, was occupied by the interns, residents and visit- 
ing physicians The other seats in front were reserved for the fourth 
year students, and the members of the third year class followed They 
usuall} filled the amphitheater 

Toward the end of my second year in medical school, I left the 
hospital library one day, hoping to find room to attend Dr Osier’s 
clinic In walking down the corridor toward the amphitheater, with 
a notebook in hand, I went slowly, to reach the amphitheater after the 
others were seated This being my first clinic, I was conscious that 
I must not violate any tradition While sauntering along, I heard many 
voices and footsteps I recognized the voice of Dr Osier, moved to 
the outer side of the corridor and slowed my pace a little Just before 
I got to the entrance of the amphitheater, some one came up and ran 
his arm through mine and asked where I was going I looked up, and, 
behold, there was Dr Osier ' I told him I had started toward the 
pathologic laboratory, and he said, “Why go there'? I thought you 
might be coming to my clinic ” I said, “Dr Osier, I’m not yet a third 
year medical student ” “All the better Come along with me ” I 
looked around, and with Dr Osier there were Drs Thomas McCrae, 
Rufus Cole and Campbell Howard, together with a few other physicians 
and the usual quota of interns I told him I thought I had better 
go along, but he said no, that I should come in to the clinic and see what 
It was about I went along with him, arm in arm, into the amphi- 
theater, and he pointed to a chair in front, for me There was not much 
I could say or much I could do, but I have never been so embarrassed in 
my life I was not sure what the third and fourth year students would 
think I was not particularly concerned about the second year students, 
but I shall never forget how I felt, walking m with Dr Osier and sitting 
down m the front row chair, with a notebook m my hand 

Dr Osier proceeded with his clinic The patient happened to be 
a man who had fluid m the right side of the chest Dr Osier dis- 
cussed tuberculosis, demonstrating to me, seemingly, since I was so 
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conscious of being there that I thought he was looking at me all the 
time, and I was afraid that he might ask me some question He 
demonstrated all the physical signs of fluid m the chest, and then he 
gave a talk on tuberculosis and tuberculous pleurisy, with effusion I 
shall never forget that clinic 

After it was over, I attempted to get out as rapidly as possible, 
but Dr Osier came over and told me he was glad that he had run into 
me, and he invited me to his clinics again Curiously enough, there 
was no comment by any one about my presence at the clinic I seemed 
to be the only one who had suffered After that I did not hesitate to 
go to the clinics, but I always sat up on top, in the back rows I came 
away impressed by the greatness of Dr Osier, his sincerity, his sim- 
plicity, his love for mankind and his desire to be of help to others 

1010 Medical Arts Building (3) 



AEQUANIMITAS 


JOSEPH H PRATT, MD 
BOSTON 

I F SIR WILLIAM OSLER were to have sumnied up the philosophy 
of his life in a single word, it might well have been aeqiiamrnitas 
It was the title he gave to his valedictory address at the University of 
Pennsylvania, and to his first book of essays ^ He practiced what he 
preached Few men have acquired this quality of mind and soul in 
higher measure It enabled him “to rise superior to the trials of life” 
and to meet little annoyances, as well as real sorrow, with serenity of 
mind In the address, he impressed on his listeners the importance of 
cultivating the virtue of imperturbability, which he defined as “coolness 
and presence of mind under all circumstances ” This quality, he pointed 
out, also enables its possessor to keep “his medullary centres under the 
highest control,” so that his face will not lose its expression of serenity 
when annoying situations suddenly arise “Don’t feel the pinpricks *” 
and “Learn to consume your own smoke'” weie maxims which he fol- 
lowed and which were expressive of the equanimity he had acquired 
An example of this quahty of mind was his reaction to the incident 
of the chloroform This was occasioned by his address, “The Fixed 
Period,” ^ delivered a few months before he left Baltimore for Oxford, 
in which he had stated two convictions The first was that “the effec- 
tive, moving, vitalizing work of the world is done between the ages of 
twenty-five and forty,” and the second, that all teachers should retire 
at 60 He mentioned that Anthony Trollope, in one of his novels, urged 
the retiring of college professors at the age of 60, “for a year of contem- 
plation before a peaceful departure by chloroform ” Dr Osier added 
that he had become a little dubious about advocating this practice, as his 
own time was getting so short (he was approaching his fi'fty-sixth birth- 
day) He was cruelly mistreated by the press for making this allusion 
to chloroform From one end of the country to the other, the news- 
papers spread the word that a Johns Hopkins professor advised death 
by chloroform at the age of 60 He was denounced, not only in the 
press, but also from the pulpit The verb “to oslenze” was coined, 

1 Osier, W Aequanimitas, with Other Addresses ed 3, Philadelphia, 
The Blakiston Company, 1932 
2 In Osier i 
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meaning to chloioform the aging For the first time m his eminent 
career, his name became widely known in lay circles, and then only m 
this connection The following year he wrote, m the preface of the 
second edition of "Aequanimitas” ^ “To one who had all his life been 
devoted to old men, it was not a little distressing to be placarded m a 
world-wide way as their sworn enemy ” At the time, however, he 
outwardly maintained his usual serenity During the first week after 
the false statement had been given out by the reporters, I received a 
note from him, m which he wrote “I hope you aie hurrying, as the 
years are flying and you will soon be forty ” A few days later, I was 
visiting in his home and learned that even Mrs Osier and his secretary 
did not know how he was taking the uproar of which he was the innocent 
cause, as he made no comment about it The mail contained scores of 
denunciatory letters, but they were not shown to him The only allusion 
to the incident he made to me was when he said, “The way of a joker 
IS hard I deserve to have been caught years ago ” 

While he was spending a few days m Boston, on one of his trips to 
this country, there was to be held some sort of open house at one of the 
hospitals, with demonstrations by members of the staff throughout the 
forenoon I knew that the younger men would be eager to see and hear 
Di Osier, whose textbook was their medical bible I asked Dr Osier 
if he would be willing to speak at this informal gathering, and he readily 
accepted I at once called the assistant superintendent, who expressed 
pleasure that Dr Osier was willing to attend and take part m the exer- 
cises, but that afternoon the chairman of the program telephoned me 
to say that the piogiain was piepared and that he was unwilling to ask 
any one to step aside and give his place to Dr Osier He reminded me 
that I was not on the committee and left me to get out of an awkward 
situation in the best way I could I was unwilling to state the naked 
truth to Di Osier , so I talked with the acting dean of the medical school, 
Dr Cannon, and suggested that Dr Osier be invited to address the 
assembled students of the third year class at the close of the last after- 
noon lecture, to which he leadily agieed I then sought out Di Osier 
and told him that I had found that I could get a larger audience in the 
afternoon at the school, which was the truth, and asked if he nould be 
willing to talk to the students I watched his face anxiously as I put 
this question to him His expression retained its usual serenit} as he 
replied that it would suit him just as well He made no questioning 
comment That afternoon I took him to the school on a slreetcai The 
hour was rather late , I think it was 5 o’clock He spoke for onI\ ten 
01 fifteen minutes Di Reginald Fit?, president of the class recalls that 
It was “a memorable occasion ” Dr Osier then had the tiresome trip 
by streetcar and tram to Canton, Mass , \\here he was sta\ing with his 
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mother-in-law How few men would have had sufficient equanimity to 
disregard this pinprick and to accept the substitute plan I suggested' 
Later (in 1910), an incident occurred to which Cushing refers 
in his “Life of Sir William Osier,” ^ as does Fitz m his delightful 
account of the ward rounds Osier made one morning at the Massa- 
chusetts General Hospital ^ After the visit and a luncheon in the 
South Station, Dr Osier boarded his tram as soon as it was made up 
While seated m the car with him for the fifteen or twenty minutes before 
the tram started, I asked him if he knew that an article by him had 
recently been published m the Woman’s Home Companion He 
expressed surprise I had recognized the article as the transcript of 
a lecture delivered a few years before in Dublin, Ireland, and published 
with other articles in a hook entitled “Ireland’s Crusade Against Tuber- 
culosis,” which had been issued by a women’s organization under the 
leadership of Lady Aberdeen, the wife of the Lord-Lieutenant of 
Ireland The article had not been copyrighted and was sold to the 
editor of the magazine, doubtless for a goodly sum, by a man who 
represented himself as Osier’s literary agent Dr Osier seemed inter- 
ested, but not disturbed, although he had every right to be “That 
explains,” he said, “the letter I had from Bok, which I never answered ” 
Edward Bok, the editor of the Ladies’ Home Journal, had offered Osier 
$1,000 for three articles on the health of the American woman He 
said that he had thought of accepting the offer, as he saw nothing 
wrong in it, and added, “I could have used the money ” However, 
because he thought that in England it might be looked on as below 
the dignity of a Regius professor to write for a popular magazine, 
he had decided to decline the invitation In the letter that had puzzled 
him, Bok had stated that although Osier had scruples about writing for 
the Ladies’ Home Journal, it was evident he had none when asked 
to make a contribution to another magazine 

He apparently was not disturbed by the loss of the money, by 
Bok’s letter or by the thought of any unfavorable criticism which the 
article might arouse m England As Cushing had never heard the 
stor)^ until I told it to him, it is evident that here again Osier consumed 
his own smoke 

In the index to Cushing’s “Life of Sir William Osier” are thirty-six 
references under the heading, “practical jokes, pranks, &c ” As 
Cushing says, his pranks, “an expression of his lively sense of fun, 
were what served to make him such a good companion ” Egerton 
Yorrick Davis, like Sir James Barrie’s M’Connachie, was the unruly 

3 Cushing, H Life of Sir William Osier, Oxford, The Clarendon Press, 
1926 

4 Fitz, R A Visit with Osier, New England J Afed 234 617, 1946 



PRATT— AEQUANIMITAS 


89 


half of his creator In a note appended to a collection of documents 
relating to Davis in the Osier Library in Montreal, Osier stated that 
he had “often used his name when I did not wish to be known ” I 
was present on one such occasion when Dr Osier’s fanciful double 
appeared One evening in the spring of 1905, Dr James G Mumford, 
surgeon and well known medical historian, and I were standing with 
Dr Osier on the platform of the Back Bay station, waiting for the 
Federal Express which was to take Osier to Baltimore, when a man 
approached our group and said, “Isn’t this Dr Osier “I am Dr 
Davis,” said Dr Osier, “and these are my friends. Dr Bigelow and 
Dr Ware ” He had bestowed on us the names of two of Boston’b 
medical worthies of a century ago The man looked puzzled but 
walked away without another word We made no comment, and 
Dr Osier offered no explanation 

This mischievous half of the great physician often got the upper 
hand and, although it furnished much entertainment to his friends, 
sometimes got him into trouble “One of my favorite poets,” Prof 
B L Gildersleeve wrote, “commends turning the fair side outward — 
but in Osier’s case it is hard to say which is the fairer, the jest or 
earnest ” Dr W T Councilman recalled m later years a favorite 
game which Osier had played at the dinner table of the Johns Hopkins 
Hospital in the early days, when both were in residence there It 

was “to relate the impossible and to lead up to this so skilfully that 

the line between fact and fiction was obscured It was very well for 
us who knew the game, but occasionally it would be played when the 
serious visitor was present and he often earned awaj^ with him 

striking information of new facts in medical science ” Once I was 

present at a luncheon at the University Club m New York, which 
Dr Osier gave during a meeting of the American Association of 
Pathologists and Bacteriologists The other guests were Dr Council- 
man, Dr J G Adami, of McGill University, and Dr William Mac- 
Callum, of Johns Hopkins It was MacCallum who started Di Osier 
off by asking “the name of this delicious fish we are eating ” “It is 
scrod,” said Dr Osier “Scrod said Dr MacCallum, “I never 
heard of it ” “You know what a capon is , scrod is codfish that has 
received the same treatment The production of scrod has become a 
thriving industry along the New England coast, as Councilman knows ” 
Di Osier then went on to describe in detail how “the cod come up 
inlets from the sea in great numbers in the spring and are diverted 
into narrow, shallow troughs, from vhich they are removed by the 
nimble hands of trained workers, who quickly and skilfull> castrate 
them They are then placed in large vats or artificial pools of salt 
water There, after a month or so, their flesh acquires a new and 
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improved flavor They are then shipped to market” MacCallum 
showed by his expression that he was deeply interested and thanked 
Dr Osier {or giving him this information “It is most remarkable,” 
he said, “and all new to me ” None of the others made any comment , 
so MacCallum had no reason to doubt that this was a real addition 
to his store of knowledge 

Later, while we vere still at the table. Dr Osier gave a vivid 
description of a remarkable raid, made by Indians from Canada on 
a small Connecticut village in early Colonial days I thought it was 
a historical account until he mentioned the name of Elder Dempster 
as one of the victims, I then recalled that Elder Dempster was the 
name of a line of steamers that sailed between Montreal and Liverpool , 
but, as Dr Councilman remarked, it was difficult to tell where fact, 
if any, ended and fiction began 

Osier often made a joking reply to a question when for any rea- 
son, he did not wish to give a serious answer In Vienna, during 
the meeting there of the German Congress of Internal Medicine in the 
spring of 1908, we attended a cabaret performance as guests of the 
Vienna Medical Society One of the features was a tableau of a 
Japanese garden, with beautiful young girls grouped around a fountain 
Possibly as a substitute for clothes, a diaphanous curtain was placed 
at the front of the stage Dr Osier sat at some distance from me 
When I caught his eye, he lifted his program in front of his face 
for a moment The next day a young American physician, evidently 
expecting a serious answer, asked Dr Osier at luncheon what he 
thought of the Japanese tableau given the previous evening Dr Osier 
said, “It was artistic, but Pratt, here, has been complaining that the 
powder was too thick on the ladies ” 

It was characteristic of Osier to omit the stereotyped greeting 
when he met a friend, even if he had not seen him for a long time 
Dr Reginald Fitz mentions this in his account of Osier’s visit to 
the Massachusetts General Hospital ^ I was making rounds with 
Fitz and two other interns when Osier, unexpected and unannounced, 
entered the ward, walking directly to the bed where we were examining 
a patient He had arrived from England a few da 3 ^s earlier, after a 
year’s absence from this country “Instead of observing the amenities 
by commenting on the weather or the state of our health,” says Fitz, 
he immediately became part of us by asking, ‘What have you here^’ ’ 
Osier at once assumed charge of the visit, much to our delight, and 
gave a regular ward clinic, as had been his custom in Baltimore 

Years before, in 1904, when Osier had visited the same hospital, 
I conducted him from the entrance to the Treadwell Library to meet 
the elder Dr Fitz We entered the library through a short corridor, 
on the wall of vhich, surrounded by the coats of visiting physicians, 
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was an oil painting of Louis, the great French teacher and inspirer of 
American students Osier paused to examine the portrait Then, as he 
entered the library, his first words were “Fitz, don’t you realize that 
Louis IS the patron saint of this hospitaP His portrait should hang in 
the most prominent place you can find ” 

When I called on Osier at his home at 1 West Franklin Street, 
Baltimore, one day early m January 1905, he himself came to the dooi 
I recall the words of his salutation because they were so unusual ‘T 
have actual proof,” he said, “that even a gynecologist may have moments 
of godliness Come and see what [Dr Howard A ] Kelly gave me 
Christmas He then led me into the front room on the left of tlie 
entrance, where, m a prominent place, weie displayed the five volumes 
of the Aldme edition of Galen’s works, pimted m 1525 They are now 
pne of the treasures of the Osier Library m Montreal and are described 
m “Bibliotheca Osleriana” ° on page 34 

Another example of his equanimity occurred on an occasion that 
would have been emotionally disturbing to most men Cushing states 

On Sunday the 15th [of May 1905] Osier wrote his last notes from the 
corner of Franklin Street, and with a small handbag he left on the following 
morning for the meeting in Washington, leaving the bustle of packing-cases 
behind him, and escaping the sly remark that “Willie’s motto may well be 
aequanwntas because he always flees when things like this are going on ” He 
was not seen again by his family till they met for dinner three days later in 
New York 

By chance I was in his house that Sunday, copying some of his 
notes for an article I was preparing for his system of medicine ° Late 
in the afternoon, when Mrs Osier and he were to have tea, they asked 
me to join them It was served m the breakfast room at the rear 
of the house, as the other rooms were filled with packing boxes Tea 
that last day m his old home might well have been a somber occasion, 
but he was as gay as usual “Almost never,” as Cushing says, “did 
Osier betray his deeper feelings by any show of sentiment ” I remem- 
ber some of the conversation as though it were yesterday Osier made 
some jocose remark about having reached the presenile age and 
remarked that, in consequence, his arteries were hardening “But, 
Dr Osier,” I said, “you taught us that ever} thing depends on the 
quality of the arterial rubber we inherit, and as your mother is living 
and well at 98, your arteries must be of the finest quality ” “She 
didn’t pour hot and rebellious liquors into her blood when she was 
young'” Dr Osier replied “Neither did you'” said IMrs Osier, with 

5 Osier, W Bibliotheca Osleriana A Catalogue of Books Illustrating the 
History of I^Iedicine and Science, Oxford, Clarendon Press, 1929 

6 Osier, W, and McCrae, T Modern Medicine, Its Theor> and Practice 
Philadelphia, Lea Brothers &. Co , 1907 
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a note of irritation in her voice She evidently did not want me to 
think that I was listening to a confession of early dissipation “Tut, 
tut, woman, what do you know about what I did m my youth he 
said, pointing a finger at his wife “1 know,” I said, “because you 
would not have advised total abstinence to your students, as you did 
in the first valedictory address you gave in Montreal, if you drank 
yourself ” “You are right,” he admitted “I never took any alcoholic 
drink until I went to Europe ” 

He lived up to his personal ideals as few men have done At the 
great subscription dinner held at the old Waldorf-Astoria Hotel, shortly 
befoie his departure for Europe, his parting words dealt with his three 
ideals, the last of which was “to cultivate such a measure of equanimity 
as would enable me to bear success with humility, the affection of my 
friends without pride, and to be ready when the day of sorrow and grief 
came to meet it with the courage befitting a man ” 

30 Bennet Street (11) 



RANDOM RECOLLECTIONS OF WILLIAM OSLER 

1899-1918 

WARFIELD T LONGCOPE, MD 

Emeritus Professor of Medicine, Johns ffopkins University 
LEE, MASS 

/^SLER gave his students at the Johns Hopkins such wise advice as 
“Don’t trust your memory Make notes Write down your obser- 
vations This IS very important in cases of pericarditis Percuss 
carefully the limits of dulness, measure them Fluid may accumulate 
rapidly in the pericardial sac If you make measurements you can 
compare them every day, and then you will know whether the fluid is 
increasing or decreasing ” The secret of teaching, he insisted, was 
repetition He used the method in the dispensary, m the wards and 
in his clinic, with such good efiect that his admonitions and aphorisms, 
as well as his point of view and his attitude toward the study of disease, 
were indelibly impressed on the minds of his devoted pupils In 
consequence, perhaps, the daily routine of work in the medical clinic 
remains only as a blurred background, against which a few vivid 
pictures stand out, like photographic snapshots, m bold relief 

A fact which now astonishes me is that no recollection remains ot 
my first meeting with Osier On the other hand, it is possible, after 
almost fifty years, accurately to recall isolated glimpses of this fascinat- 
ing figure, while single incidents remain impressed on m3' memor}'- 
Even to this day I can see him, in top hat and gra}' morning coat, 
with a cane hanging on his arm, striding swiftly down the inter- 
minable hospital corridor with a swinging gait Invariably he would 
catch up with an assistant or student, take him b}' tlie arm and 
hurry him along at an unaccustomed pace toward the W'ards or the 
dispensary 

At the informal clinic for the third year students, held in the dis- 
pensar}^ he often sat on the edge of a stout golden oak table, some- 
times hanging one leg o\er the side From this slight elevation, he 
looked down on the patient, who la} on a wicker couch, with the back 
of his head tow'ard Dr Osier Thus the patient heard what Dr Osier 
had to say but could not w'atch the changes of expression on his face 
We students sat in chairs with arm rests in a semicircle about the 
couch The arrangement must have been purposeful, for wc could 
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watch the patient and see Dr Osier, who conveyed much information 
in the expression of his face and the movement of his hands, while 
himself hidden from the patient 

A student took part in the examination of each patient and the 
discussion of the case Dr Osier frequently requested the student 
to consult books or articles on some detail pertinent to the disease 
under consideration, and to present his report at a subsequent meeting 
On one occasion, a member of the class was asked to examine a patient 
with situs transversus By a lucky guess, or through unexpected 
acumen, he arrived at the correct diagnosis and at a later session, much 
to the surprise of the Chief, quoted from “Le inedean malgte Im" 
in which Moliere makes an amusing reference to this unusual state 
of affairs ^ 

Sganarelle, the pseudodoctor, examines Lucinde, the daughter of Geronte, and 
gives the following explanation of the illness 

“Sganarelle Now, these vapeurs of which I have been speaking to you, in 
passing from the left side where the liver is, to the right side where the heart is, 
It happens that the lungs, which we call in latin “armyan,” communicating with 
the brain, which we call in Greek “nasmus,” by means of the concave vein, which 
we call m Hebrew, “cubile” meets on its way the said vapeurs, which fill the 
ventricles of the omoplate 

“Geronte No reasoning could be better, I think, there is only one thing 
which struck me as not quite clear , it is the places you give to the liver and the 
heart It seems to me that you place them differently from what they really 
are, that the heart is on the left side and the liver on the right side 

“Sganarelle Yes it was so formerly, but we have altered all that, and we 
now practice medicine in quite a new way 

“Geronte I did not know that, and I beg you will excuse my ignorance 

“Sganarelle There is no harm done, it cannot be expected that you should 
be as clever as we are” 

This absurd conversation is derived from Moliere’s familiarity with a case 
that was famous at the time the play was written A notorious criminal was 
executed The body was “dissected,” and, to the amazement of the operators, 
a complete transposition of the viscera was discovered 

On another day, a student who was keeping track of an elderly 
man with aortic insufficiency and angina pectoris, who had been shown 
at a previous clinic, stated that he had seen the patient at his home 
and had advised him to take hot baths With a quizzical expression 
and in a lugubrious voice. Dr Osier said, “Is there any danger, 
Mr — , m ordering hot baths for patients with aortic insufficiency 
and angina pectoris^” At that, the horrified student, fearing the worst, 

1 Mohere (Poquelin, J B ) The Dramatic Works of Moliere, translated 
into English prose with short introductions and explanatory notes by Charles 
Heron Wall, London, George Bell & Sons, 1901, vol 2, p 224 
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left the clinic in haste and dashed to the house of his patient, only to 
find the old man sitting on his doorstep, smoking a forbidden pipe 
Of one young man, who was shown at a dispensary clinic on account 
of repeated attacks of appendicitis which had prevented him from 
working, Osier said, “This is an instance m which the tail wags the dog ” 

On ward rounds. Osier would often stand at the head of a patient’s 
bed, gracefully using his beautifully shaped, small, brown hands, with 
their tapering fingers, to accentuate what he had to say He was fond 
of enumerating, as first, second and third m order of probability, the 
situations m which such and such a condition might occur, frequently 
the last possibility was totally unexpected and entirely irrelevant In 
examining a patient, he would sit at the side of the bed, watching the 
motions of the chest or abdomen and looking for moving shadows m 
different lights, to which procedure he attached great importance 
He told the story of the nurse who, having detected the pulsations 
of an aneurysm in the chest wall of a patient, changed the position 
of the patient so that the light brought out the shadow of the localized 
impulse, which thus became readily visible to the astounded physician 
Much time was also devoted to the palpation of the chest and abdomen 
Osier was likely to use both hands and to point out the advantages 
of doing so 

While walking down the long wards, he sometimes stopped to 
grasp the toes of a patient As he did so, he would remark that 
Oppolzer was in the habit of surprising his students by making the 
diagnosis of aortic insufficiency after feeling the toes of a patient from 
the foot of the bed This impressed on us the importance of the 
“water-hammer pulse” as a sign of aortic insufficiency To Vulcan 
and Venus he ascribed this malady, as ivell as aneurysm, which in 
those days was frequent in the wards of the Johns Hopkins Hospital 

The regular Saturday morning clinics were held at noon m the 
old amphitheater The students sat on rising tiers of wooden benches 
On the wall opposite the seats there were sliding blackboards Several 
of these were reserved for recording data, throughout the year, con- 
cerning the course of at least two diseases as they affected the patients 
admitted to the waids Every case of typhoid fevei and every case of 
lobar pneumonia was tabulated m this mannei The students who were 
responsible for collecting and recording this information were thus 
able to follow the course of two important infections as they were 
observed during the entire time that the patients remained in the 
hospital Dr Osier laid much stress on the advantage of using 
graphic methods for presenting clinical obser\ations and frequently 
referred in his clinics to these charts on the blackboards 
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There was great excitement one day when Osier performed an 
autopsy The case was one in which he had made the diagnosis of 
bilateral congenital cystic kidney At that time the condition was 
rarely recognized during life, and on this account Dr Osier had asked 
Dr William H Welch, as a great favor, to allow him to conduct 
the postmortem examination The tiers of seats overlooking the 
autopsy table were crowded with members of the staff and with students, 
for the occasion was unique Dr Osier, protected by a large apron, 
rolled up his sleeves and went about the job in a professional manner 
The climax came when he removed from the abdomen two huge 
kidneys, filled with cysts 

Much of the instruction ivas carried on in an informal manner, 
the students always participated m one way or another Perhaps the 
most intimate of the exercises were the weekly evening meetings in 
Osier’s house at 1 West Franklin Street In addition to these, there 
were the extremely pleasant occasional calls at the Osier house, where 
many people gathered for tea in the late afternoon Mrs Osier presided, 
usually assisted by a neice or one or two other charming young women 
Conversation was general until Dr Osier came into the drawing room 
from his consulting office across the hall As he entered, there was 
a wave of his hand, an amusing quip or a gentle tug on the ear for 
each guest, according to his or her deserts After a few jokes and 
a little chatting, he would draw aside an important visitor, a member of 
his staff or, lacking these, a student, ask a few questions and talk for 
a little while Then, unfailingly, he would suddenly draw a gold watch 
out of his waistcoat pocket, glance at the time, appear horrified that 
it was so late, plead the excuse of an important engagement and hurry 
away to a consultation or a committee meeting, leaving the guests to 
the care of Mrs Osier 

Such intimate and unusual relations as these led to the feeling 
among his students that Osier was not only the Chief, but also a 
sympathetic friend, to whom one might turn for advice and assistance 
when these were most needed Thus it was that after graduation, when 
Simon Flexner kindly offered me a post to work under him in the Ayer 
Clinical Laboratory of the Pennsylvania Hospital in Philadelphia, I told 
Dr Osier of my good fortune He immediately volunteered, as was his 
custom, to write a few letters of introduction for me, and not only did so 
but told me a good deal about the men that I might be thrown with m 
Philadelphia Of one, he said, “He is a good fellow, still young and 
active” of another, “He is the salt of the earth”, of a third, He is 
interested in the arteries and knows much about them, but some years ago 
he crawled up on the bank and has sat there letting the stream run by 
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Osier’s farewell words to me were, “Remember silence is golden , don’t 
you do the talking , you do the listening and you’ll learn much ” Needless 
to say, profit came both from the letters and from the advice 

Three years after I arrived at the Pennsylvania Hospital, the fol- 
lowing note came from Dr Osier 

November 17, 1904 

Dear Longcope 

I wish if you have any opportunities this winter for studying aneurism 
cases in young men you would carefully look for that gummous mesarteritis 
which Chirai [Chian] and others have described of late See the last number 
of the Yerhandl d Deutshen Path Gesellsch I should like very much to see 
some good specimens 

Sincerely yours 
W Osier 

Chian’s paper had appeared in 1903, and the subject had already 
interested us in the laboratory, for we had seen this peculiar form of 
mesaortitis not only m cases of aneurysm, but also in the walls of the 
aorta in cases of aortic insufficiency Dr Osier was then preparing his 
classic article on aneurysm for the fourth volume of his new system of 
medicine,® and, when he learned that we had several specimens showing 
the lesions to which he referred, he came up to Philadelphia to spend 
an afternoon with us in the laboratory Surrounded by residents, as the 
house officers were called, he sat at the laboratory bench examining one 
microscopic slide after another, while he discoursed to his small but 
fascinated audience on aneurysms It was a red letter day for all of us 

This was not his only visit to the Pennsylvania Hospital Once 
he spoke there of forming a club of physicians, similar to one that had 
been organized by the surgeons A little later, before he left for Oxford, 
he founded the Interurban Clinical Club The first meeting was held in 
Baltimore on a Friday and Saturday in April 1905 It proved to be a 
memorable occasion on account of the demonstrations of heart block, 
if for no other reason First, Dr Osier discussed the cases of patients 
with Adams-Stokes syndrome in the wards of the hospital, then 
Dr Erlangei performed experiments on dogs in the physiology labora- 
tories, with the heart exposed before our eyes, he produced auriculo- 
ventricular dissociation and complete heart block by clamping the bundle 
of His The entire performance, from beginning to end, was so brilliant, 
so complete and so convincing that it was profoundly impressive 

It was some years before I saw Osier again ® In the summer of 
1907, Dr and Mrs Osier asked Dr Thomas Boggs and me to spend 

2 Osier, W , and McCrea, T Modern Medicine Its Theory and Practice, 
\ol 4, Philadelphia, Lea & Febiger, 1908 

3 The material in the subsequent seven paragraphs originally appeared else- 
where (Longcope, W T Men in Medicine A Visit with the Osiers Interne 
11 197 [Sept] 1945) 
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a few days with them at Oxford We were making a brief tour 
through a few of the Cathedral towns in the north of England, after 
a short stay in York and Lincoln, we had reached Peterboro, when 
Dr Boggs injured his knee and was laid up with a swollen joint His 
one desire was to see Dr Osier as soon as he could , so on a hne day 
m August, we crossed the lovely English countryside in slow trains and, 
aftei many changes, arrived in Oxford the same evening, before we 
were expected 

Nevertheless, Mrs Osier welcomed us, and both she and Dr Osier 
showed much solicitude over Bogg’s painful knee The Osier’s had 
taken possession of their house at 13 Norham Gardens the winter 
before and, after making much needed repairs and alterations, were 
only beginning to feel comfortably settled We had scarcely stepped 
inside the door when Mrs Osier pointed to the pipes that rose to the 
upper floors in the angles of the walls, explaining that the house was so 
substantially built that all the plumbing for the added bathrooms had 
to be placed outside, rather than inside, the walls Their efforts and 
inconveniences had, however, been amply rewarded, for “The Open 
Arms,” as 13 Norham Gardens had been named, with its large library, 
its many rooms and its terrace leading to the garden filled with flowers, 
was altogether charming 

While Dr Boggs was, for a day or two, relegated to the state of an 
invalid, I was at liberty to follow Dr Osier in some of his many 
activities In the morning there was a visit to the Radcliffe Infirmary, 
where Dr Osier gave advice about one or two patients requiring some 
special attention, joked with the convalescent patients and then led 
the way to the clinical laboratory, Avhere he examined some interesting 
blood smears 

From the hospital, we went at a great pace to the Bodleian Library 
This magnificent library was one of his most cherished interests, for he 
was an ardent student of the classics On this account, he had been 
made a Curator of the Bodleian, and a member of the Standing Commit- 
tee almost as soon as he reached Oxford These responsibilities gave him 
much pleasure, he had already instituted changes, suggested additions 
and obtained extra funds for the purchase of rare books “A Bodleian 
Guide for Visitors,” prepared by Andrew Clark, Honorary Fellow 
of Lincoln College, had been published in 1906 at the Clarendon 
Press m Oxford, and. Dr Osier, as a delegate of the well known press, 
took great pleasure m putting the little book m the hands of any friend 
who visited the library with him Needless to say, my copy has been 
pieserved as a vahied memento of the Ausit 
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There was a wonderful morning on the terrace when Dr Osier 
showed us, among other books, an early edition of an old anatomic 
work and regaled his little son, Revere, with witty remarks about the 
quaint woodcuts that illustrated the text One or two Rhodes 



“The Master of Ewelme,” standing in the cloisters of the almshouse (1909) 
1 he fifteenth century bargeboards on the gable are unrestored 


scholars wandeied in, and the conversation turned first on their work 
and responsibilities, and then on a new society, the Association of 
Physicians of Gieat Britain and Ireland Dr Osier was one of its 
founders, and indeed largel> responsible for its organization The first 
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meeting had been held that spring in London, and he spoke with some 
enthusiasm of the success which had attended it It had been decided, 
largely at Dr Osier’s suggestion, to start a new medical journal, for 
which the association would be responsible It was to be called the 
Quarterly Journal of Pledtcme and was to be published by the Claren- 
don Press in Oxford The first number, containing several carefully 
selected and important papers, was to appear in October Dr Osier 
thought that the association and the new journal would do much to 
stimulate research in clinical medicine, and was eager for the papers 
submitted for publication to represent the results of serious studies or 
original investigations 

There was reference later to Ewelme, the ancient almshouse of 
which Dr Osier, as Regius Professor of Medicine at Oxford, was 
master, and the next day we were driven in Osier’s new automobile 
to this picturesque old establishment for a picnic lunch Only a glimpse 
of the little church, with its square tower and the adjoining cloisters 
with their accommodations for thirteen old men, was required to under- 
stand the fascination of this unique survival of the Middle Ages We 
wandered through the charming cloisters, saw the master’s quarters, 
where the Osiers occasionally spent week ends, and were shovm the 
precious documents which had been discovered in a rusty safe, opened 
by force These old manuscripts and parchments dealing with the 
founding and support of the almshouse, some dating back to the middle of 
the fifteenth century, were described by Mrs Osier as having been in 
frightful condition, covered with green and black mold Di William 
Francis had undertaken the delicate job of drying them in the sun, and 
Di Osier described the thrill of excitement when it became possible to 
read these priceless records of the past They were immediately trans- 
ported to the Bodleian Libiary to be put in order and fiamed Perhaps 
nowhere else in the world could one have spent such a day as this , we 
returned to Oxford feeling that we had really been given a sight of the 
Middle Ages 

On the afternoon before going up to London, ve ambled down with 
the tea basket to the tiny river Cherwell, which flows past the beautiful 
tower of Magdalen College to join the Thames From a little platform 
we all piled into a punt and were poled up the river, as it meandered 
through the meadows, until we came to a particularly attractive spot 
There, sitting on the grass, Mrs Osier made tea for us, which we drank 
while consuming enormous quantities of bread and jam It was a 
beautiful afternoon In the distance we could see the towers and spires 
of Oxford, lit by the declining sun Revere and his father played 
together while the rest of us lolled on the sod and chatted It was so 
peaceful that there could have been no possible intimation of what was 
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to come later I wish it were possible to preserve, as the last remem- 
brance of Dr Osier and his family, the quiet charm of this enchanting 
visit to Oxford But, alas ' That cannot be 

In March 1917, I received the following note, written by hand 

29, III, 17 
13 Norham Gardens 

Dear Longcope 

I fully realize that you must all stay at home and help ’Tis a difficult 
situation I do not [see] how you can keep out of the row Things are going 
well here — ships getting through and the outlook better, but the Germans are 
not beaten yet and I fear we are in for another winter The boy is hard at it 
on the Ancre in this follow-up movement He keeps well but it must be a hard 
experience for these young chaps 

Love to Janet and the baby Nothing like a baby in the house is there? 
except two' 

Yours ever 
Wm Osier 

Within a month we were at war, and on August 29, five months to 
a day after the letter was written. Revere, the only child, “the boy,” 
was killed in action near St Juhen 

Somewhat over a year later. Dr W S Thayer, then a brigadier 
general, and I spent a week end at 13 Norham Gaidens We had been 
ordered from the Headquarters of the Medical and Surgical Con- 
sultants of the American Expeditionary Foice at Neufchateau, France, 
to London, for a conference on influenza Leaving Le Havre on the 
night of Nov 10, 1918, we ariived at Waterloo Station in London at 
10 50 on the morning of November 11 Suddenly, as we came out of 
the station, theie was a deafening ban age of “archies” (antiaircraft 
guns) Shiapnel burst high over our heads A woman beside me 
yelled, “My God ' They’re coming again '” Then some one shouted, 
“Armistice I All fighting stops at 11 00 a m >” We looked at our 
watches , it was exactly 1 1 o’clock At the same moment there were a 
shriek of whistles and an exalted ringing of innumerable bells and 
chimes, and pandemonium was let loose 

We got into a small staff car and were driven toward headquarters 
Crowds filled the streets Women, tears streaming down their cheeks, 
lan out of shops, shouting and waving flags Our way led past Bucking- 
ham Palace, and, as we approached its great iron gates, we saw crowds 
running in that direction We were surrounded by people, and the 
chauffeur stopped the car We looked up, and there, standing on the bal- 
cony of the Palace, just above us, were the King and Queen The 
King was in Naval uniform, and beside him was one of the sons, in khaki 
The crowds below shouted and waved flags There was the sound 


102 


ARCHIVES OF INTERNAL MEDICINE 


of a band, and as it grew louder, we saw the Guard march up and 
stand at attention beneath the balcony An officer made an announce- 
ment to Their Majesties, and then the band burst forth with the National 
Anthem The war was over The efifect was overwhelming We 
could only stifle our sobs 

On the afternoon of November 16, we left London, still in a jubilant 
uproar, and were motored to Oxford by Sir Bertram Dawson, later 
Lord Dawson The sudden change from the turbulent streets of London 
to the quiet of Oxford gave some intimation of what awaited us When 
we reached 13 Norham Gardens, we found the house chilly, with most 
of the rooms closed Only the hbrarj' and the dining room were m use 
downstairs In the library. Sir William stood in front of the mantel, 
his back to a miserable little fire m the grate, trying to warm his hands 
All the buoyancy and gaiety and the engaging wave of the hand had 
disappeared The wonderful Chief had shrunken to a little old 
gentleman 

The welcome to Geneial Thayer and the smile which he gave us 
must have cost him dearly, but the inevitable emotional stiain which 
those two devoted friends must have felt was immediately relieved by 
the entrance of Lady Osier The entire situation changed, for it had 
been her superb courage that had supported Sir William through the 
terrible months following the death of his son, whom he had idolized 

Lady Osier told us later that it was only on the rarest occasions 
that Sir William could trust himself to speak of Reveie but that evening, 
as we drove to Christ Church College for one of the monthly dinners, 
he did talk of Revere and of his plans to donate the “boy’s” library to 
the Johns Hopkins University Reveie had been an enthusiastic fisher- 
man and had accumulated an important collection of books on angling 
Perhaps his interest in Izaak Walton had led him to delve further into 
the literature of that age, at any rate, he had bi ought together an 
extensive librar})- of the Tudor and Stuart periods It was this collection 
of books, together with Revere’s fishing tackle, that Sii William pro- 
posed to donate to the Johns Hopkins University, with the idea that 
it would form the nucleus of a club to encourage the study of English 
literature of those periods Founded in memory of Revere, it was to be 
called the Tudor and Stuait Club An endowment to accompany the 
gift would suffice to make appropriate additions to the library Since 
its original organization, with Dr Frank J Goodnow, president of the 
Johns Hopkins University, as the first president, the club has flourished 
A special room at the university was set aside and attractively altered to 
house the library and to pi ovide a comfortable place where the members 
could read, study and meet congenially 



LOXGCOPE— RANDOM RECOLLECTIONS OF OSLER 


103 


We armed, at Christ Church College to find a small group gathered 
together for dinner The e\ ening pror ed most interesting and in spite 
of ^^ar rations tlie dinner \sas excellent After dinner we sat about 
a fine old table and drank port, and the conversation uas good and 
lasted long 

The next dar after a visit u ith Sir William to the Radcliffe Infirm- 
ar}* then used as an arm}* hospital we said goodby with great reluctance 
and took the tram for London 

It was scarcely more tlian a } ear later that Sir William Osier died 
on Dec 29 1919 A\htli his death, tlie entire world was bereft of one 
of its great figures in clinical medicine 

“Comhill Farm 
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WILDER PENFIELD, MD 
MONTREAL, CANADA 

/^NE HUNDRED yeais after the birth of William Osier is a fitting 
time to revive old memories of the master of clinical medicine, 
and a good time also to bring forward new knowledge of him During 
the latei years of his life he was a hero to the rising generation of medical 
men, and after his death biographeis heaped his shrine high with 
tributes, higher than the hezo himself would have liked, no doubt 
And so, for those who did not know him, I fear this fulsome praise may 
have obscured the simplicity and the charm of the man 

Some of the material to be presented heie may seem sophomoric, 
but It is new, for contemporaiy descriptions of Osier by his own 
students are rare Perhaps this is because greatness close at hand 
may pass as commonplace , perhaps it is only that the undergraduate per- 
ceives the danger of expressing his opinion of his teachers, at least in 
public Even the charming letters of J B MacCallum,^ written when 
he was a student at Johns Hopkins (1896-1899), contain only occasional 
leferences to the professor of medicine, as in the following examples 

I was called up m Osier’s Clinic They are the nicest things we go 

to, for Dr Osier sits on the table and swings his feet, and asks you all sorts 
of questions you have never heard before Dr Osier’s clinics are 

splendid It is so nice to hear him talk to the patients He has a joke for 
everyone 

And again, when young MacCallum himself was Osier’s patient, 
he wrote 

You can’t get anything out of him He is always talking such a lot of nonsense 

From the unpublished letters of another medical undergraduate, 

I have culled more extended references to Osier, during his Oxford 
period I seem to remember this student well enough, but I hardly 

From the Department of Neurology and Neurosurgery, McGill University, 
and the Montreal Neurological Institute 

A portion of this essay was read before the meeting of the Osier Society of 
the University of Western Ontario, London, Ontario, Canada, Jan 24, 1941, and 
the paper was subsequently published (Penfield, W Sir William Osier, Univ 
West Ontario M J 11 79-88 [March] 1941) 

1 Malloch, A Short Years The Life and Letters of Jolin Bruce 
MacCallum, Chicago, Normandie House, 1938 
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realized how naive he was until I came on these letters, written to his 
mother The young American had heard a little of Osier’s heroic past , 
so his first reaction was one of surprise to find him an ordinal y man, like 
other men One week after beginning his medical studies, he wrote, 
from his rooms in Merton College, Oxford 

[January 1915] When I look up at the seven volumes of Osier’s Medicine 
on my shelf, it makes me, mentally, worship him It does not seem possible 
that he can be the same middle-aged man I saw last Sunday, who, with a room 
full of guests, spent most of his time m pretending to bandage up the leg of 
a young officer, to the glee of two little children 

Sir William was a regular kid, but he said to me “Don’t you go to the 
Front, you have got to use all youi vacations in real work I’m going to watch 
you and see that you don’t go home any vacations,” so I guess I’m committed 
to vacations in Edinburgh and will see little work m France 

At the end of the year, in December 1915, the student wrote 

Sir William had the students of his department out to his home one evening 
and he talked very interestingly about the origination of Physical Diagnosis and 
showed us some of his priceless collection of eaily manuscripts and writings of 
doctors, old Latin things, for Latin was the only written language of medicine 
for a long while 

[January 1916] Davison ^ just came in and said that Osier had ’phoned him 
and asked if he and I would not like to go down to Cliveden with him tomorrow, 
It means cutting one lab , but of course I will go He goes to Cliveden each week to 
inspect the big Canadian Hospital there 

And, again, in February 

Sir William told the story of his life last night, at a meeting of the American 
Club, simply, with no affectation nor false modesty He said he started with 
every opportunity, seventh in a missionary’s family [the student misquoted 
Sir William, who was the eighth child], with twins ahead He took time for 
a “gilt-edged” degree and for working too When the Hopkins was being 
built, he was at the University of Pennsylvania Medical School He said 
one morning Dr Billings walked into his room and said “Osier, we are 
opening the Johns Hopkins m a month, will you go down and take charge of 
the School of Medicine with Welch?” Osier said “Will I? Yes” “All 
right, someone will write you, good morning” 

When he was in England m 1904, and tired almost to death with the work 
and engagements of Baltimore, they offered him this job here (the Chair of 
Regius Professor of Medicine) So he cabled his wife Her answer was charac- 
teristic — It was, “Don’t procrastinate, accept at once Better to leave Baltimore 
in a ship than in a wooden box ” So he accepted 

He said, at the end, that hts rule had been fo like and sympathise with everyone 
That’s his creed, I think He is the least sentimental and the most helpful man 
I’ve ever seen— the most lovable You may believe that he is stimulating to 
me, too, and is on something of a pedestal If I were not so dumb, I should 
have the nerve to hope and dream I might follow in his footsteps 

2 Wilburt C Davison, then Oxford undergradute, now Dean and organizer 
of the Faculty of Medicine, Duke University 
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On March 24, 1916, while crossing the Channel for a second trip 
to a Red Cross hospital in France, the student was wounded when his 
ship was torpedoed He was returned to a military hospital, in Dover, 
from which he wrote as follows 

This IS easily the best ward in the hospital I am learning lots, lots Bedside 
manner, I think I’ve discovered, is nothing but the effect of the doctor’s personality 
A young, handsome doctor left me hating him after three minutes of hurried 
examination It was not that he did not know, but that he did not care about 
me, or my feelings 

My' everyone is nice Both Sir William and Lady Osier and their cousin 
have written and Sir William telephoned 

[April] Received my first bunch of flowers The first ever They came 
from Lady Osier I can hardly understand all their kina attention A letter 
came from him yesterday to tell me about the surgeon who is in charge of me, 
Mr Lmington He says he seems to be a good man, to judge from his directories, 
and he remembered an article by Lmington in the Lancet and told me to ask the 
latter about it So I did, and he seemed quite pleased and brought it for me 
to read This morning, Mr Lmington said he had heard directly from Sir William 

That was his way of helping, fi om behind the scenes A month 
later, it was the student’s unbelievably good fortune to find himself in 
the Osier home at Norham Gardens, where he wiote on Easter morning 

It IS good to be so near Sir William He does not dislike anyone He sees 
good and something to admire m everyone, and I’ve seen his face cloud up when 
someone repeated a bit of scandal or criticism He is full of vigor and energy 

Last night he came into my room about 10 o’clock, as he has each night, in 
the red smoking jacket I showed him an X-ray photograph and simple photo- 
graph of one of my ten cases at Ris Orangis, which Dr Blake [Dr Joseph 
Blake, then chief surgeon of Hopital Mihtaire V R 76 , now a surgeon in 
New York] had operated on He said it was unique, and advised me to publish it ' 

Breakfast comes to me m bed He forbids my getting up before The silver 
and the little portions seem good after Dover Soon Revere and Sir William 
both come m to see what they can do Revere is a captain in the R A M C 
but is home on leave waiting his change into the artillery After I am dressed. 
Lady Osier comes in to talk a little Never before have I been waited on like 
this If I enter a room. Lady Osier gets me a pillow, and someone else a footstool, 
etc , until I sit down quickly in a sort of shame 

Much of the nice days I spend on the terrace overlooking the garden and 
Oxford Parks I never heard such birds as here in England It is like a great 
choir, the quality of whose voices is ever changing I read Physiology, or, 
perhaps, one of the books Sir William has brought me, on the endocrine organs 
One of them is in Italian, a great tome, but I look at the pictures and puzzle 
out a few words 

Two little kiddies came in to see “William,” as they call Sir William, the 
other day and, to amuse them, he took them up to a second storey porch which 
overlooks the garden, and from there he threw water down on Lytle and 
DaMson, who had come to see me Then, when Lytle put up a lady’s umbrella, 
which lay there, he poured a whole pitcher of w'ater full on him, \vhile the kiddies 
screamed with delight 
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Aftei this two weeks’ idyll, the student moved back into his Oxford 
lodgings, but the kindness that emanated fiom the Osier household did 
not cease Revere Osier once came m after a day’s fishing on the Thames 
and left a tiout for him In a short time he wrote 

Let me tell you what Sir William has done now He had Davison and me 
to tea Thursday afternoon, and then we went down to his office in the Museum 
Here was a great collection of medical books and of his own reprints The 
books were about to be sent to the University of Louvain “Now,” he said, 
“you boys had better take what books you like here, about 20 apiece, and take 
a set of reprints,” and he went off with his springy step, waving his hand 
as he slammed the door to cut off our attempted thanks We took off our coats 
and dove in, carrying off 40 and, later, splitting them in my room I have a 
dandy two-volume surgery, etc etc But the reprints are the best of all 

You’ve no idea what that man has written on — almost every topic in medicine 
And now he tells us to bring the reprints to tea this afternoon, and he will send 
them away to have each set bound and titled 

I shall never do it, but I’d like to get a first class in the final examinations 
because of what Sir William will think 

In these youthful letteis there is nothing veiy extraoi dinary, but 
they tell one why eveiy medical man and student who knew him loved 
him and resolved to emulate him Osier was a simple man, who never 
made his jumois conscious of the fact that they were m the presence 
of greatness What is more important, I think that he himself never 
gave a thought to the length of his own shadow He had too lively a 
sense of humor for that, and, besides, he was much too busy following 
his own rule of life “to like and sympathize with everyone ” 

In the summer of 1917 the medical student had found his way to 
Pans There he received a letter from Lady Osier 

You will, I know, grieve for us when you hear that Revere died August 30th 
from wounds It is too horrible to take in, and yet we expected it I prayed 
Sir William might be spared this We know little jet The first news came 
from Major Harvey Cushing, who was with him at the C C S , and that comforts 
us so much I am bothering you— by asking you to do this for me — but know 
you will not mind So many of Sir William’s friends are in France, and I know 
all will have the New York Herald (Pans edition), and so I am asking you 
to put this among the death notices 

“Died of wounds received in Belgium, Edward Revere Osier, 2nd Lieut, 
Royal Field Artillery, aged 21 Son of Sir William Osier, Bt , Regius Professor 
of Medicine at Oxford, and of Lady Osier” i 

That the death of his only child and dear comrade was the greatest 
sorrow that life brought to Sir William seems obvious But, although 
his nights were passed in agony, that house, which had gamed the 
name of “The Open Arms,” an asylum which had continuously shut its 
guests away from the worries and caies of vartime, did not now 
become a place of lamentation 
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The week end after the receipt of the news of Revere’s death has 
been described by Dr Robert Osgood, of Boston When he heard the 
news, he immediately proposed to recall his acceptance of an invitation 
to visit Oxford, but he was informed that both Sir William and Lady 
Osier would be "distressed and almost displeased” if he did not come 
Therefore, with misgivings, Dr Osgood carried on with the visit, which 
he described as follows 

Sir William met me on the Oxford platform, gay, debonair, with a flower in 
his button-hole, and, as we drove to Norham Gardens, was as scintillating, 
humorous and charming as he possibly could be, without a suggestion of any 
lurking sadness 

Soon we dressed for dinner, at which there were perhaps half a dozen guests 
who were spending the week-end, including a scholar, whose name I have for- 
gotten, connected with the British Museum, a Canadian lieutenant, who was just 
having his leave from his regiment in London, and myself It was a very merry 
dinner party, and Lady Osier seemed as completely in control of herself and her 
emotions as did Sir William 

After dinner, when the gentlemen had gone upstairs to smoke in Sir William’s 
library, he would pull down a non-medical book from his shelves and ask the 
scholar from the Museum something about it and his opinion concerning it, and 
It would be quite evident in a few minutes that Sir William was very much the 
more conversant with this non-medical book He would then touch on some 
medical subject and address me, and I would, of course, scuttle as gracefully as 
I could beneath his feet He would then turn to the Canadian lieutenant and 
discuss with him the size of Gertie Miller’s ankles (she was then the leading 
vaudeville star) and he had considerably more knowledge of their size and 
pulchritude than the young lieutenant 

So the evening went With the ladies he was again, of course, the brilliant 
leader of conversation 

That night Dr Osgood slept little, at dawn, before others were 
stirring, he dressed and left his room to go for a walk in the Parks As 
he passed on tiptoe down the hall he was startled to see, through the crack 
of a slightly opened door. Sir William, kneeling in silence by his bed 

Sunday, Lady Osier went to church There was another very con- 
siderable party at luncheon In the afternoon twenty-five American aviators 
Avere in for tea with gaiety unconfined 

It was almost more than one could bear, this apparent gaiety, this complete 
obscuration of his real feelings, because it ivas war-time and the sporting thing 
to do Lady Osier entirely caught his spirit and talked and acted m complete 
harmony with his mood I fancy efforts like this may have lost him to the 
world too early 

Aeqnaniimtas ! That was the word he had placed on his own crest 
Avhen he was created a baronet Aeqiitimmitas was an essential quality 
in his character He did not strain to do more tnan he could, but 
took all things in his stride — even the death of Revere 
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Sir William Osier devoted his mmd to medical education, to the 
study of clinical problems and to the lore of medical history In all 
those fields he was a distinguished leader, and yet it is not altogether 
because of these qualities of the intellect that Osier Societies have sprung 
up in so many parts of the English-speaking world, chiefly composed of 
students or of young physicians The unique quality bf this man had 
to do with the “heart ” 

I would have you see him, through the eyes of the previously quoted 
undergraduate, as “the least sentimental, the most helpful, most lovable,” 
teacher of medicine He belongs to medical students of all time, as 
Lincoln belongs to common men every wheie, a man who grew to be 
what he was by dint of hard woik, and m whose footsteps any under- 
graduate mav dare to “hope and dream” tliat he may follow 



S]R WILLIAM OSLER REMINISCENCES 

WILBURT C DAVISON, MD 
DURHAM, N C 

TT ISN T done,” a reply, which is supposed to end all aiguments 
at Oxford, was the only answer I could obtain in 1913 when I 
wanted to complete the first two years of the medical school in one year 
However I was not convinced that it could not be done, so as a last 
resort I was told to call on Sir William Osier, the Regius Professor of 
Medicine and dean of the medical school, who had lived in the States 
and would know how to handle an argumentative Ameiican student 
who did not understand Oxford tiaditions 

An appointment was made and I rang the bell at 13 Noiham Gar- 
dens, Sir William’s home, with fear and trembling because to me and 
most Americans the name, Osier, was the pinnacle of medicine By that 
time I profoundly regietted even considering my proposed ciowded 
schedule but as the appointment had been made I had to make the call 
When the door opened I had decided to withdraw my request, to 
apologize for my temerity and to retreat m haste However I was 
delightfully surprised when a small man came to the door and said 
cheerily before I could open my mouth, “I am Sir William and have 
heard of your request which I think is veiy foolish but of course you can 
do anything you please and now let’s have tea ” Taking the amazed me 
by the aim he propelled me into the drawing room introducing me to 
Lady Osier with, “Grace, here is a new American colt who is wrecking 
a medical school tradition, give him some tea ” Both of them were so 
charming and friendly that I soon felt I had two friends at Oxfoid My 
awe immediately turned to adoration and devotion This extremely 
pleasant and informal reception instead of the terrifying one I had 
expected was the first of many delightful memories I shall always cherish 

Reprinted from the April 1947 issue of the McGill Medical Journal, pages 
157-182 

Delivered at the Osier Society of McGill University, 28 March, 1947, on 
the 75th Anniversary of Osier’s graduation July 12, 1949, will be the one 
hundredth anniversary of his birth 

From the Department of Pediatrics, Duke University School of Afedicine 
and Duke Hospital, Durham, N C Based on memories of student days at 
Oxford, 1913 to 1916 
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of the Osiers Sir William nevei mentioned the two-year-m-one medical 
school schedule again, but I soon found that though I could and did 
attend all of the courses, my knowledge of their content remained very 
meagie I had exceeded the limit beyond which medical education could 
be accelerated 

It was Sir William’s custom to dash into vaiious laboratories and to 
ask amusing and often disconcerting anatomical questions of students 
who were dissecting or to look down the microscopes and inspect the 
slides of those studying pathology and bacteriology Osier was a mag- 
nificent teacher and made everyone with whom he came in contact feel 
that he v as primarily and genuinely interested in that individual I have 
since met hundreds of his former students m America and England who 
shared that belief For example, Thomas B Futcher, who was supposed 
to give me an examination in medicine when I transferred to the 
Hopkins in 1916, happily chatted about the Chief for an hour and then 
gave me a good grade John Musser did the same thing when I took 
the National Board in 1919 In fact passing examinations seemed more 
dependent on knowing Osier than on a knowledge of medicine — perhaps 
they are synonymous 

During my first year I attended his waid rounds every week at the 
Radchffe Infirmary and although I had great difficulty in understanding 
many of the medical terms and still more in spelling them I was occa- 
sionally delegated to v^rite on the histones the notes he dictated I may 
not have learned much clinical medicine at this stage but I believe my 
prechnical work piofited tremendously for it was made more interesting 
because its clinical application and significance were made so apparent 
By attending Osier’s ward rounds while a first year student I was uncon- 
sciously performing an experiment in medical education which is now 
part of the cuiiiculum in several medical schools 

One of the most delightful features of the medical training at Oxford 
was Sir William’s interest m the history of medicine At intervals 
throughout the year he would send six or seven of us one of the 
following treasured invitations 

From the Regjiis Pfojessoi of Medtcme, Oxford 

Dear Davison, 

If free dine here please wuth me Thursday evening, 23rd 7 30 

Sincerely yours. 

Win OSLER 

After dinner he would bring out many of his precious books and we 
would spend hours in poring over them while he explained the part 
Avicenna, Paiacelsus, Leonardo da Vinci and others had played in 



112 


ARCHIVES OF INTERNAL MEDICINE 


medicine These evenings gave us a background that was invaluable 
This pleasant indoctrination gave me a leading interest m medical his- 
tory, culminating in visits to the Aesculapium at Epidaurus and other 
medical shrines 

Just before the long vacations at Christmas, Easter and during the 
summer he would ask us our destinations and then supply us with cards 
of introduction to the leaders of medicine at these various centers In 
no other way could we have obtained such facilities for study m London, 
Edinburgh, Dublin, Pans and Germany On one of these trips, he had 
told me to be sure to go to what I thought must be a Pans night club 
as I had written the word “Sore-bun” in my notebook I soon learned 
that he had been talking about the Sorbonne, the center of French 
intellectual activity 

These letters of introduction were an open sesame for Sir William 
had friends everywhere who delighted to help anyone he sent For 
example, on learning that Wilder Penfield, a fellow medical Rhodes 
Scholar, and I were going to London, Osier suggested that we attend 
Sir Arbuthnot Lane’s clinic at Guy’s Hospital and gave us a note to 
him We arrived after Sir Arbuthnot had started operating so we 
donned white gowns and masks and were given seats in the operating 
room Lane was applying his steel plates to a patient’s broken leg and 
making very rude remarks about Americans in general and Dr Fred 
Albee m particular We gathered from Lane’s complaints that Dr 
Albee, on the preceding day at the Royal Society of Medicine, had said 
his bone grafts were superior to Lane’s steel plates which acted as 
foreign bodies and would bend After he had finished he pointed to me 
and said, “You look strong, just try and bend one of my plates ” 
Naturally I had been annoyed by Lane’s diatribe against my country so 
I did my best to bend his plate and succeeded After all I had been 
rowing for six years and had fairly strong hands and shoulders Sir 
Arbuthnot’s astonished face as I handed him the bent plate was purple 
He called his assistant and bawled him out for not having the plate 
properly tempered When we handed him Osier’s note. Sir Arbuthnot’s 
belligerent manner immediately changed He spent the rest of the 
afternoon with Penfield and me trying to atone for his rudeness, took us 
all over Guy’s Hospital, and even drove us to the American Embassy 
in his car 

On another occasion while I was obtaining training in obstetrics, or 
midwifery as it is called in England, at the Rotunda Hospital in Dublin, 
Sir William gave me letters of introduction to Sir John Moore, the 
professor of medicine, and Sir William Smiley, the professor of mid- 
wifery, who could not have been kinder to their own relatives The 
former took me sight-seeing — showing me the ancient books m Trinity 
College, even climbing up to the organ loft of St Patrick’s Cathedral with 
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me, and then saw me off at the station The Irish are delightful people, 
though they woke me up every morning drilling in the street under my 
window in prepaiation for the Easter rebellion in 1916 I delivered 
thirty-five babies m the hospital and district and decided that though 
obstetrics was a necessary specialty I would rather do something else 
However it was a grand experience 

Research in England is much more difficult than in this country 
because the British antivivisectionists had persuaded Parliament to pass 
very strict laws about animals Perhaps one of the reasons that the 
United States and Canada are now leading m medicine is because we 
have been able to restrain our misguided ignorant obstructionists How- 
ever in spite of the legal restrictions. Osier, Georges Dreyer, professor of 
pathology, and Sir Charles Sherrington, professor of physiology, con- 
stantly stimulated their students to undertake research problems As a 
result of their enthusiasm I wanted to do research, and Sherrington 
offered me a laboratoiy with my own key — a notable event — so that I 
could study the effect of intravenous fat on recovery from anesthesia 
In order that I could do this and other research work, Sherrington and 
Sir Frederick Taylor, president of the Royal College of Surgeons, had 
to apply to the British Home Office for a certificate for me After I had 
obtained my certificate Sir John, [later] Viscount, Simon, "one of his 
Majesty’s principal secretaries of state,” issued me a licence — English 
spelling The experiments didn’t piove anything but the experience of 
working with Sir Charles was invaluable 

Oslei and Dreyer were anxious to prove the efficacy of tuple 
typhoid-paratyphoid vaccine in order to protect the British Army against 
the numeious paratyphoid infections m the Daidanelles and Mesopo- 
tamia, as well as m France, so under [the guidance of Dreyer, E W 
Aimley Walker and A Duncan Gardner (who at the time of writing 
occupies Osier’s chair as the Regius Professoi of Medicine at Oxford)] 
I inoculated some of the medical students and a number of labbits 
with triple vaccines and others with straight typhoid and para- 
typhoid vaccines, and tested their immunity by agglutination tests The 
results justified the adoption of the vaccine Osier then asked me to 
write a paper on Dreyer’s methods for the Journal of the American 
Medical Association, my first publication And after I returned to 
the States I was requested to write a report on it for the National 
Research Council as the American Aimy was considering the adoption 
of triple vaccine 

Sir William worked like a Trojan during the war and helped in 
every way possible the advances m wai medicine He summarized them 
"Science has made great advances m the more prompt care of the 
wounded, in the treatment of wounds, better surgical technique, the 
lessened time of convalescence, the whole organization of nursing and in 
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the practical stamping out of disease by preventive inoculation " He was 
particularly interested in typhoid and paratyphoid The shortage of 
nurses and orderlies on the hospital ships from the Dardanelles was a 
great difficulty Sometimes bedpans were passed from one patient to 
the other until they were filled As a result some of the patients caught 
each other’s infections and the cases were difficult to diagnose when they 
arrived in England Osier was very anxious to study these mixed infec- 
tions with Dreyer’s technique and I applied with his help for assignment 
to the Aquitania [one of the hospital ships] However the Admiralty 
did not want any Americans in the Dardanelles campaign 

While carrying out the experiments with triple vaccine after my 
return from France and Serbia in 1915, I learned that the Radcliffe 
Infirmary, the 200-bed hospital in Oxford, needed an intern so I applied 
and because of the shortage of physicians I was appointed although 
only a third-year medical student The work was fascinating and there 
was plenty of it for the hospital had only three on the resident staff — 
Mr MacDonald, the resident surgeon. Dr Mosse, the resident physician, 
with me as casualty house officer, which means man of all work I took 
the patients’ histones, gave anesthetics, assisted at operations, and, best 
of all, wrote the notes dictated by Osier, and other members of the 
visiting staff 

Sir William, in addition to being the Regius Professor of Medicine, 
was the physician-in-chief of the Radcliffe Infirmary, or the Chief, as he 
had been called in Baltimore before coming to Oxford We always 
affectionately referred to him as Father William He visited the Radcliffe 
Infirmary daily except Mondays and Fridays I gieatly enjoyed these 
ward rounds for his comments on the patients always were amusing as 
well as instructive The patients adored him Cases which seemed very 
complicated were soon simplified after a consultation with him Osier 
was at his best on the wards He spent much of his time on the children’s 
ward and my interest m pediatrics probably started there, although I was 
not conscious of it until I met John Howland the following year In 
spite of his skill in physical diagnosis. Osier was one of the leaders in 
advocating the use of roentgenograms When a visiting professor from 
Harvard claimed that percussion was as accurate as x-rays in the detei- 
mination of heart size Osier proved him wrong which greatly pleased 
me, as I had little faith m the results of my own percussion 

On Mondays, Osier who was a Lt Colonel in the Canadian Army 
Medical Corps visited the Duchess of Connaught Hospital on the Astor 
estate at Cliveden As he needed someone to take his notes and collect 
blood specimens for study he took me along Needless to say I enjoyed 
the forty mile automobile trips with the Chief although Lady Osier soon 
labelled me “Jonah” because of the frequent breakdowns of the car Sir 
William would start the Cliveden journeys by stacking ten or fifteen 
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medical journals which had ai rived duiing the piecedmg week on the 
car seat between us and would read one after another, “dog-eaiing” the 
ai tides which he recommended my reading He could read and digest 
medical hteratuie more rapidly than anyone I have ever met, at the end 
of the two hour ride he would have completed a survey of all of the 
journals It took me the rest of the week to cover the articles he had 
suggested, but it started a life-long habit of reading medical journals 
for at least a half hour daily The hospital at Cliveden was Canadian — 
both the staff and the patients — and was exceedingly well run Mrs , 
later Lady, Astor took a great interest m it and usually had us for lunch 
on our trips The Canadian staff who like me woi shipped Osier assumed 
that I must know something because I always accompanied the Chief 
Although I explained the only reason for my presence was that he had 
no one else available they would ask me innumerable questions which 
I could not answer, but I usually would get the information for them 
from Oslei on the return trip 

On Fiidays Sir William visited Mount Vernon, the army heart 
hospital at Hampstead, London, and often took me with him His ward 
lounds there with Sir Thomas Lewis weie fascinating As a result I 
have been interested m heart disease ever since He also took me to 
several medical meetings in London, and made me realize that they are 
the mainstay of a physician’s continuous education 

Sunday was Osier’s busiest day He held “grand lOunds” at the 
Radchffe Infirmary fiom ten until one They were attended by twenty 
to thirty physicians fiom the sui rounding counties as well as by any 
American doctors who were visiting England If there were any of the 
latter — there usually were for Oslei made Oxford the Mecca of Amer- 
ican medicine — they were invited to lunch at “The Open Arms” as 
the Osiers called their home The Chief geneially included me in the 
invitation because he knew that I realized that he needed a nap m the 
afternoon and that I would always volunteer to show the visitors around 
Oxford as soon as lunch was over The Open Arms more than lived up 
to its name during Sunday tea Many visitors presented letters of 
introduction and each one received the same gracious welcome Even 
one Fabian student who demanded of the Chief whether he preferred 
to be called Sir William or just plain Di Osier was put at ease by being 
told “just plain Dr Osier ” On another occasion I heard the same ques- 
tion asked by an individual whose very loud voice was making general 
conversation difficult Sir William’s quotation fiom Alice m Wonder- 
land, “I answer to hi or any loud ciy” was so gently and amusingly 
given that the questioner did not feel rebuked and yet profited sufficiently 
to lower his voice foi the benefit of the others present After tea Lady 
Osier would somehow arrange for Sir William to disappear so quietly 
that no one knew he had gone It was the only way he could keep up 
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his correspondence and literary work as he had no secretary during the 
war and wrote everything in long hand It was marvelous to see the 
amount of work he could accomplish — ^he never wasted a minute Long 
conversations and long letters always irked him On one occasion he 
wrote across a multi-page letter from a patient “Please return sum- 
marized ” It was a good lesson for me — I now rarely write a letter of 
more than a page 

Even though his contacts with visitors often were brief he never 
forgot them For example while Atala Scudder, my fiancee, was at 
Oxford m 1914 she and I lunched and had tea with the Osiers Sir 
William immediately named her Light of my Life and would always 
mention her in his letters to me, as in the following note I received in 
France 

27 X 17 

13 Norham Gardens 
Oxford 

Dear Davison, 

This has been returned today I suppose wrong address All well 
Very busy Americans are pouring thro’ & we catch a glimpse of a few 
old friends 250 here in flying corps We have 30 each Sunday for tea 
Love to the L of your L 

Yours, 

W O 

One day in August 1915 he telephoned me that he had just received 
a letter from Howard Beal, chief surgeon of the American Women’s War 
Hospital at Paignton, stating that a convoy of jaundiced soldiers had 
just arrived from Egypt A letter like that whetted Osier’s medical 
appetite and excited his scientific curiosity He was sure the patients 
had infectious jaundice, or Weil’s disease, and telegraphed Beal that he 
was sending me to study them He gave me F M Sandwith’s Medical 
Diseases oj Egypt which contained an article on infectious jaundice, and 
I collected a supply of material for blood cultures and a bacteriological 
textbook and started for Paignton I was sure that Dr Beal would be 
annoyed at having to meet and make arrangements for a third year 
medical student, so in order that I might at least know something about 
jaundice and not be a total disgrace I diligently studied Sandwith’s 
article during the long train journey until I could recite it word for 
word Fifty patients were ready for inspection when I arrived All of 
them had passed the acute stage and were no longer jaundiced but by 
asking them about the various symptoms and signs that Sandwith had 
described I was able to confirm Sir William’s original diagnosis and also 
to hide my ignorance temporarily In accordance with my instructions 



DAVISON— OSLER REMINISCENCES 


117 


I made as many blood cultures as possible but all except one were nega- 
tive That culture contained Staphylococcus albus which even I knew 
was a contamination and not'the cause of infectious jaundice, or Weil’s 
Disease, — the etiological agent of Weil’s disease, Leptospira icterohae- 
morrhagica, was discovered a year later in Japan, and the experience 
m the North African campaign of World War II indicated that infec- 
tious jaundice or hepatitis was different from Weil’s disease and was 
caused by a filterable virus Sir William came to Paignton a few days 
after my arrival and was as disappointed as I had been that there were 
no acute cases to study for he was tremendously keen to find the cause 
of the disease 

Sir William’s interest m his students did not cease after they had 
gone down from Oxford Even though without a secretary he would 
frequently write to us encouraging us in any work we were doing and 
giving us advice and suggestions * He knew medicine from Hippocrates 
to the latest innovation and made his associates want to emulate him 
Osier’s creed was to like and sympathize with everyone and not 
dislike anyone He saw good and something to admire m everyone , his 
face would cloud up when someone repeated a bit of scandal or criticism 
Aequanimitas was the watchword he himself took with him through his 
life and he had it placed on his crest when he was created a baronet 
He practised tolerance, which is greatly needed m medicine, and admon- 
ished his students as follows “No sin will so easily beset you as unchari- 
tableness toward your brother practitioner So strong is the personal 
element in the practice of medicine and so many are the wagging tongues 
in every parish that evil-speaking, lying and slandering find a shining 
mark in the lapses and mistakes which are inevitable in our work ” We 
all tried to follow him, but we had to make a conscious effort, while 
Osier, to quote a popular song, did “what comes naturally ” Wilder 
Penfield’s stock admonition to me when I said something disagreeable 
was “Sir William would not have done that ” 

One of the examples of his many kindnesses to his students occurred 
on March 25, 1916, when he heard that Penfield had been injured m 
the torpedoing of the Channel steamei, Sussex He immediately tele- 

’•'Typical letter 

From the Regius Professor of Medicine, Oxford 

9, January, 1915 

Dear Davison, 

So glad to hear from you and I am sure you must be having splendid 
experience Do keep some careful notes of your cases, as they will be of value 
My love to Manyon and greetings to Dr Blake 

Sincerely yours, 
Wm Osler 
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phoned the Dover Military Hospital to make arrangements for Penfield 
to be brought to 13 Norham Gardens Penfield’s leg was badly shattered 
and after preliminary care at Dover he was' brought to Oxford where the 
Osiers nursed him back to activity 

Another instance occurred m the spring of 1918 while I was in the 
AEF Oslei wrote that Robert Emmons, an American medical student 
who had been at Oxford with me, had tried to join the American, 
British and French armies but was always rejected for varicose veins 
and other physical defects Sir William asked me to examine and pass 
him if my conscience would allow Needless to say I regarded the letter 
as an order and was fortunate to have Emmons asigned as an enlisted 
man in our laboratory We gave him a room m our apartment but I 
was soon reprimanded for the army had rigid regulations about the 
separation of officers and enlisted men 

Osier also could be stern if necessary Though he nevei gave direct 
orders he expected to have his suggestions followed For example one 
of his patients had purpura He suggested that a blood platelet count 
would be interesting I looked up the subject and found conflicting 
evidence on platelet counts so I did not do one The next day he asked 
about the platelet count, and I foolishly said that according to the most 
recent books it was of little value After ward rounds Osier quietly took 
me to the laboratory and showed me how to do a platelet count Osier 
sincerely believed his dictum that “the mastei word of medicine is work " 
I later learned that he had desciibed blood platelets in 1873, and that 
counting them in purpura as well as in other conditions was very helpful 
Sir William gave me another well deserved reprimand when I 
delayed accepting a Senior Demyship at Magdalen, because I was wait- 
ing to hear from my application for a Beit Fellowship which carried a 
higher stipend He quietly but firmly made me realize the embarrass- 
ment I had caused to those who had obtained the Demyship for me 
Sir William informally and humorously told the history of his life 
at a meeting of the American Club at Oxford on February 12, 1916 
“Boin eighth m a missionary’s family with twins ahead on July 12, 
1849, in Bond Head, Ontario, then the backwoods, I did n’ot have an 
auspicious financial outlook However m 1867 at the age of eighteen 
years I went to Trinity College, Toronto, with the expectation of enter- 
ing the ministry After a few trimesters of the classics I decided that 
science was preferable for I had always been interested in it (One of 
his old friends once related that as a boy he would hunt for animalcula 
m the horse trough near Ins home ) I then in 1868 commenced the 
study of medicine at Trinity but finally decided in 1870 to go to McGill 
University Medical School in Montreal as the advantages there appeared 
greater McGill at that time was conducted along the lines of the Scotch 
medical schools At the end of the course a thesis on some subject was 
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lequired from every applicant for the M D degree There were two 
ways m which this could be done, either by paying $25 to an old physi- 
cian in Montreal who would perfonn the task or by grinding it out alone 
For various reasons I did the latter I spent the summer of 1871 per- 
forming autopsies and collecting the interesting specimens When the 
medical school opened m the autumn my thesis and an ay of pathological 
material were ready My specimens were displayed to the faculty in the 
amphitheatre The summer had been exceedingly warm and the methods 
for preserving material were not of the best My collection was impres- 
sive in moie ways than one The professors were so overcome by the 
sight and smell of my labors that I was awarded a special piize The 
latter together with financial help from my brother enabled me to go 
abroad for further study 

“After a short tour through Scotland and England I settled in 
London in Sir John Burdon Sanderson’s laboratory to investigate the 
effects of two drugs on leukocytes This research at least gave me more 
than a passing acquaintance with the white blood corpuscles and blood 
platelets I then swung around the giand circuit stopping at Pans and 
Vienna and ending in Berlin where I met Virchow who made a 
great impression upon me I had intended i eturning to Pans but funds 
were running low so I left for Montreal in 1874 to receive an appoint- 
ment as instructor m the institutes of medicine at McGill In those 
days that course meant physiology and pathology Students paid 
fees diiectly to the instructors who provided equipment and material 
and lived on the balance I did more of the former and less of the 
latter The supply of microscopes was meager and after remedying 
this defect there was little left in my pockets I had to lecture on 
physiology which was a stupendous task for me as my medical education 
had been ‘gold plated on a brown stone foundation ’ However m 
Germany I had heard excellent lectures and these were being published 
monthly I would wait eagerly for the mails, then carefully translate 
the lecture and deliver it the next day I was always haunted by the 
fear that the supply oi the mail would fail me but neither did 

“After ten years — in 1884 — I had recovered sufficient means to 
return to Europe Virchow had always been interested in anthropology 
so my offering to him was a perfect skull of a North American Indian 
which delighted him I was resting m Leipzig when I received a cable 
from fi lends in Philadelphia stating that if I would accept a piofessor- 
ship there I should communicate with Weir Mitchell who was in 
Europe and who had been empoweied to arrange the details I sat 
up late into the night balancing the pros and cons of Montreal and 
Philadelphia In the former I had many friends, I loved the work 
and the opportunity was great In the latter the field appeared 
very attractive but it meant leaving many deal friends I finally 
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gave It up as insoluble and decided to leave it to chance I flipped 
a four mark silver piece into the an 'Heads I go to Philadelphia, 
tails I remain at Montreal ’ It fell heads I went to the telegraph 
office and wrote the telegram to Dr Mitchell offering to go to Phila- 
delphia but when I reached in m)^ pockets for money to pay for the 
wire I found them empty My only change had been the four mark 
piece which I had left as it had fallen on my table It seemed like an 
act of providence directing me to remain in Montreal I half decided 
to follow the cue but I concluded that as I had left the decision to 
chance I ought to abide by the turn of the coin so I returned to my 
hotel for it and sent the telegram It was hard to leave Montreal but 
I became very happy in Philadelphia where I met Mrs Samuel Gross, 
now Lady Osier 

“Five years later — in 1889 — I had heard of the new hospital and 
medical school to be opened in Baltimore so when John Billings who 
was organizing the new institution entered my room I instinctively 
knew his mission and accepted as soon as he had invited me to head 
the new medical service at the Johns Hopkins Hospital This meant 
a new severance of ties that had grown up m Philadelphia but as I had 
survived the transplantation from Monti eal I knew that the wounds of 
this new change would heal 

"After fifteen years of work and happiness in Baltimore during 
which I wrote my Pi maples and Pi actice of M ediane — the first edition 
was in 1892 — I was called to Oxford as Regius Professor of Medicine 
This was my third and I hope my last change Each time I 
have met new friends and retained the old At the commemoration 
exeicises in 1905 before my departure from Baltimore I created a 
furor that was entirely unexpected I had been reading Anthony 
Trollope’s Fixed Period and had been thinking of some professors who 
had remained at their posts after their period of usefulness was 
over It was for them that I with humorous intent advocated chloro- 
form as a peaceful means of retirement The newspapers made much 
of it and misquoted it Boys, do not read Trollope He is dangerous ” 

Osier was unjustly criticized for this farewell address at the 
Hopkins in 1905 in which he spoke of “the comparative uselessness of 
men above forty years of age ” He was not however responsible for 
the statement that those above sixty should be chloroformed — no one 
could have been more sympathetically and kindly interested in the 
aged than Osier — and the reference, as pointed out above, was merely 
a quotation from Anthony Trollope’s novel The Fixed Peiiod In answer 
to this storm he said “The criticisms have not shaken my convictions 
that the telling work of the world has been done and is done by men 
under forty years of age The exceptions which have been given only 
illustrate the rule It would be to the general good if men at sixtv 
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weie retired from active woik We should miss the energies of some 
young-old men but on the whole it would be of gi eater service to the 
sexagenaiii themselves” As a matter of fact Osier was one of the 
exceptions foi he was just undei foity yeais of age when he went to 
the Hopkins and his most productive period was the next ten years 
However, most of us are like me, with little productive research after the 
age of forty, and with a desire to retiie at sixty Dr W G MacCallum 
expressed the same idea m describing the foui stages of a medical 
school teacher — working haid foi twenty years for scientific recognition, 
receiving an appointment as a professoi, having a new laboratoiy oi 
hospital built foi him, and spending the lest of his life showing visitors 
thiough the new building 

By the summei of 1916 it was obvious that Ameiica would soon 
enter the War so Osier suggested that I return to the States to get 
my medical degiee It would have taken too long in England, so he 
wrote to Dr J Whitridge Williams, the Hopkins dean, to admit me 
to the senior class It was hard to leave Oxford Although I was 
working seven days a week from six m the morning to midnight I loved 
the place and my associates The most difficult pait was leaving the 
Osiers to whom I was devoted Just before I sailed Sii William called 
Penfield and me into his study and told us that when he u'as a young 
man old Dr Bowditch of Boston had told him that the regret of his 
life was that he had not saved reprints of eveiy thing he had wiitten 
Osier said he was now as old as Bowditch and had saved leprmts of 
all of his writings, but the regiet of his life was that he had written 
so much He invited us to select copies of all of his repimts and then 
had them bound in three volumes for us These books aie Penfield’s 
and my most cherished possessions 

When Penfield and I returned fiom Oxfoid, we loomed together 
in one of the white-stooped old dirty houses on North Broadway 
We had to have all our records signed by the Hopkins faculty 
They all were, but I inadvertently annoyed one of the professors 
When he saw Osier’s signature on my records he said it was 
extraordinary how many famous medical men were pieacher’s sons 
He mentioned Osier, Finney and himself as examples but didn’t think 
it funny when I said my father also was a preacher At first, the 
Hopkins medical school was a disappointment After being responsible 
for a hundred patients m addition to lesearch work and teaching it was a 
bore to have only six patients on whom to take histones and do blood 
counts It took me two months to realize that I was leaimng more by 
doing many things foi a few patients than I did by trying merely to 
cover the necessities for a laige number 

Pediatric clinics by John Howland soon reconciled me to the 
Hopkins After the second one I decided to become a pediatrician. 
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although Osier had urged me to go into preventive medicine as it 
had the brightest future of all the medical fields Osier even wrote 
Dr William H Welch to take me into the new Hopkins School of 
Hygiene after the war However, I continued m pediatrics, but Sir 
William’s letter to Dr Welch was responsible for my appointment at 
Duke, for it was Dr Welch who recommended me for the position 
As a matter of fact, pediatrics through natural evolution has now 
become a branch of preventive medicine so I followed Osier’s advice 
though I didn’t realize it for twent}'^ yeais 

On April 6, 1917, when we declared war, I called on [Col , later Gen ] 
R E Noble, the personnel officer in the Surgeon General’s office, and 
applied for a commission Col Noble said that I lacked two months of 
being graduated but that if Dr Welch would ’phone him that I could be 
graduated early he would give me a commission Dr Welch did, 
sa)ung that as I was not doing very much class work the sooner I entered 
the Army the better and that my diploma would be sent to me later 
I didn’t receive it until I had been m France several months Col 
Noble said he would send me a commission within a few days When 
It arrived I was attached to Army Laborator}^ No 1 for early overseas 
duty 

I had been trying for several months to persuade Atala Scudder to 
marry me and she finally agreed, probably against her better judge- 
ment I have been very happy ever since and I hope she has One of the 
best wedding presents was the following letter from Lady Oslei 

July, 1917 

13, Norham Gardens, 
Oxford 

Dear Mr Jonah 

I am perfectly delighted to hear you are married and I wish you 
both every possible joy Of course we will know at once when you 
reach England and you must bring your wife to us for a week-end 
Isn’t it splendid that America has come in ^ We have been very 
busy lately with all the units that have come over and of course 
the men dash down to see their “Chief ” Revere is in Belgium in the 
midst of this awful offensive that is just coming off and one is worried 
to death The motor is still going to Cliveden and no more accidents 
Mr Macdonald & Dr Mosse are going to Egypt They are having 
the R A M C training now 

With all good wishes believe me, 

Cordially, 

Grace R Osier 
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On July 12, 1917, I uas oideied to Fiance and when I lepoited 
in Ne\v Yoik I was told that we were to sail the next day on the 
Philadelphia Theie w'as little seciecy about sailing in the early days 
I w'ent to the steamship office to inquire wdiethei my wufe could go 
wnth us Foitunately the cleik w'as a lomantic soul, and wdien he 
learned that we had just been maiiied he gave us the bridal suite on 
the ship I had hoped that I might see the Osiers wdnle we crossed 
England but we arrived m Southampton late at night and had to 
cross the channel eail}'’ the next morning How^evei I was able to talk 
to them over the ’phone that night A few days latei in Fiance I 
received the following characteristic ch<^ry Osleiian lettei 

Dear Davison, 

We w^ere so disappointed not to see you Congratulations on the 
Alvarenga prize So glad That is a good bit of woik Let me 
know if there is any hteratui e I can send The R S ^ in Wimpole St 
has an anged to send books &: papers So glad that the L of your L * 
came over Revei e keeps w ell — sa 3 ^s he cannot even get P U O * after 4 
days & nights of soaking wet m the last offensive Dieyer is aw^ay 
Ainley Walker lost his wife the other day — an obscure complication 
of Graves’ disease I have been m Wales for a week — Welsh Com- 
mission business Hospital filling up after a quiet period 

Sincerely youis, 

W M OSLER 

One of the saddest losses I have ever had was Revere Osier’s 
death He had been an undergi aduate at Christ Church, his father’s 
college, before the war but it w^as not until he came back to Oxfoid on 
leave that I learned to know' and love him He had all of his paients’ 
charm F H Mosse, the Medical House Officer at the Radcliffe 
Infirmary, was an aident disciple of Isaak Walton so Revere frequently 
visited our mess to discuss fishing for, next to collecting books, this 
sport was his greatest lecreation Eaily in September, 1917, Wilder 
Peiifield whom I encountered in Pans while on leave, show'^ed me the 
letter from Lady Osier [^] 

After the armistice I w'as ordered to take over the laboratory at 
Base Hospital 33 at Plymouth, England When I reached London 
I found that Base Hospital 33 w^as at Portsmouth and not at Plymouth 
and that someone had made a mistake in my orders I saw no reason 

1 Royal Society of Medicine 

2 Light of your Life (Atala) 

3 Pyrexia of Unknown Origin (undiagnosed fever , also called G O K 
(God Only Knows) until forbidden by Army Orders) 

4 A copy of the tragic letter appears in Dr Penfield’s article in this issue Ed 
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why I should not take advantage of the error — the war was over any- 
wa)^ — so I decided to go A W O L at Oxfoi d until the Army caught 
up with me I went straight to the Osiers Their home lived up to 
its reputation as the “Open Arms” and I was asked to stay until I was 
found by the military police Sir William and Lady Osier were 
then making a brave fight against their as well as our terrible loss of 
Revere but their interest m formei students was unabated Seeing 
them again was like coming home and I felt what a great contrast my 
present devotion was to the awe and timidity \\ ith which I had rung that 
bell in 1913 Aftei a week of bliss Osier came m laughing and said that 
the Army Headquai ters m London had ’phoned a coi rection to my orders 
and that I must go to Poitsmouth at once 

The blow of Oslei’s death came on December 29. 1919 I learned 
the bitter news in a newspaper while on the night tiain to Boston en 
route to the meeting of the Association of American Bacteiiologists at 
which I was to give my first presentation of a paper — a stud)’^ of the 
d5'^sentery oiganisms I had collected in France, Baltimoie, and Birming- 
ham 

Although the Chief had bravel}'^ born the loss of his only son, 
Revere, who was killed in action m 1917, he had never regained his 
love of life Pneumonia and empyema had caused the passing of a 
man most influential for all that was good , he was noted for his 
kindly spirit^ well beloved as a teachei and physician The life of Sir 
William, moie than his works, placed him at the pinnacle of his pro- 
fession His winning personality, his cheerful disposition, his faith in 
mankind, but above all his love for his profession made him what he was 
— the true physician Perhaps no one was as universally loved or had 
such an influence for good on the membeis of the medical profession 
Everyone who knew him felt, and felt coiiectly, that he took a gieat 
personal interest in each fiiend and his problems Added to these 
virtues was the fact that from boyhood to his last illness he was 
a tireless student, an enthusiastic, unceasing woiker His contributions 
to medical literature included 14 different books and monographs, some 
350 journal articles and over 1,000 shorter items, the elegance of style, 
conciseness of statement and literary quality of his manuscripts marked 
him as a careful, conscientious writer His presentations, whether as 
textbook, periodical literature or spoken word, were examples of 
masterly English diction Osier always considered that his greatest 
contribution to medical education was the introduction of students into 
the wards and the curtailment of the old lectuie system He often 
said that he wanted the following epitaph, “He brought the medical 
students to the wards ” During his long career he was the recipient 
of practically every honor which the medical profession could bestow 
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on those of merit m its lanks, culminating in July, 1919, in the inter- 
national celebiation of his seventieth birthday The occasion was 
marked by the felicitations and congiatulations of the medical world 
A memoiial volume was piepared which contained essays by students 
and colleagues and presented to him by a distinguished committee In 
response to the piesentation addiess Oslei said, 

“To have had the benediction of friendship follow me like a 
shadow, to have always had the sense of comradeship m work without 
the petty pmpiicks of jealousies and conti ovei sies, to be able to rehearse 
m the sessions of sweet, silent thought the expeiiences of long years 
without a single bitter memory fill the heart with gratitude That 
thiee transplantations have been boine successfully I owe to the brotherly 
caie with which you have tended me Loving oui piofession and 
believing aidently m its futuie I have been content to live m it and 
for It A moving ambition to become a good teachei and a sound 
clinician was fostered bj opportunities of an exceptional character and 
any success I may have attained must be attiibuted in large part to the 
unceasing kindness of colleagues and to a long series of devoted pupils 
whose success in life is my special piide” 

After Sir William’s death, Lady Osier made all of his friends and 
admiieis feel that the Open Aims was still their medical home Atala 
and I had a delightful weekend there in 1922 Lady Osier was as 
charming as evei I also visited her in 1925 It was the last time, as 
she died August 31, 1928 

Among the letters I received after my appointment at Duke I 
treasure most the following one from Lady Oslei 

13 Noiham Gardens 
Oxford, June 3id, 1927 

Deal Jonah 

I am greatly inteiested in this new scheme of life & futuie that you 
have taken on and send my most affectionate & sinceie congratulations 
— for It means of course leward for your hard work here and at the 
Hopkins — Dr MacCallum was heie and told me much of the plans 
for the new university I hope you will not find the place too isolated — 
I would like to ask so many questions — but cannot on paper Di 
Welch IS in London and will come here next week and he will be able 
to tell one everything You and Atala must be thrilled with thoughts 
of what a great work is before you I hope you will be coming over 
here before you settle down 

-''The statement quoted is characteristic of the man It shows wh}' he was 
loved, why he succeeded— why his name vnll appear in the history of medicine 
as an example of the ideal physician (JAMA editorial ) 
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Eights Weeks is just ovei— the weather has been perfect—almost 
too cool for thin di esses— but the cheeks and lips gave coloinig Ch Ch ^ 
kept head of the rivei Oxford has been more beautiful than e/ei — 
masses of bloom everywheie Tennis is in full swing everywheie 

My love to you both — 

Afftly, 

Grace R Osier 

Soon after we moved into our new home in Durham I received 
an attractive brass door knocker Avith the following letter Needless 
to say we greatly prize the knocker which is now on our front door 

My dear Dr Davison, 

I am sending this quaint little knocker that my sister, Lady Osier, 
picked up for you m Durham a year ago last summer We were 
visiting the cathedral there soon after she had heard of your appointment 
to Duke University You may know the myth of the cathedial being 
built on a spot where St Cuthbert ivas buried — his burial place being 
ordained by some miraculous message as to a “dun-cow” and that there 
IS a huge knocker at the dooi like this I fear I am rather league as to 
the tale but at any rate Lady Osier said “I must get one of those for 
Davison when he goes to his new home in Durham ” In the unpacking 
of hei trunk this was mislaid and when I was distributing her things 
in her room I found it She really got it as a joke but I am tempted 
to send it on to you to show you of her thought and hoping you might 
like It as a memento 

It IS very sad to feel that those wonderful davs of the “Open Arms” 
are over but the influence therefrom is spread over the world * Hoping 
all goes well with you & yours in your tiemendous woik, 

Believe me, 

Youis very sincerely, 
Susan R Chapin 

March 23rd 1929 

Sir William’s influence did spread all over the world Foi example, 
when the Duke Medical School was organized in 1930, the first question 
to be answered was “Should the professors be men of established 
requtation who had “arrived” or should the university gamble on 
promising younger men with a future Fortunately I had heard 
Osier discuss this question several times and though most people 
thought of the original “Four Doctois” of the Hopkins as great men, 
and they were when we knew them after the}'’ had made their reputations 
and that of the Flopkins, they ivere comparative youngsteis when 

*Chnst Church, one of the Oxford colleges 
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originally appointed by Piesident Darnel Coit Gilman — Osier was 39, 
Halsted 37, Welch 34 and Kelly 31 — an average age of 35 yeais 
Duke might not be able to find the equals of those Hopkins pioneers of 
modem medicine — loitunately no one will know until aftei we are 
dead — but our best chance was under foity yeais of age At any late 
that explains wdiy the aveiage age of the oiiginal Duke medical faculty 
w^as 35 yeais 

One of Osier’s most helpful aphorisms was “To study the phenom- 
ena of disease without books is to sail an uncharted sea while to study 
books without patients is not to go to sea at all ” It made me realize 
how essential a medical hbiaiy was to every medical school, and that 
although buildings could be built and a staff assembled, a libiary had to 
be hunted m the four coineis of the eaith As a lesult, the collecting was 
started thiee years befoie the school opened, and the Duke medical 
libraiy is now among the best ten in the country 

Osier’s writings also abated the ciiticism which arose foi building 
Duke Hospital in a town as small as Diuhani Foitunately in 1913 he 
had stated that a large population was not essential and that Maibuig m 
Geimany tvith 23,000 people — half the size of Dm ham — maintained a 
medical school of the first rank 

Anothei suggestion which came from Sii William’s interest in 
medical histoiy was the naming of the Duke Hospital wards foi 
eminent Southern physicians and surgeons Needless to say a waid 
was named Oslei, on the assumption that his having lived in Baltimore 
for fifteen yeais had made him a Southeinei 

His peisonal advice also was helpful I always have had difficulty in 
sleeping, so while a medical student I Avent to Oslei for advice He was 
very honest and said ‘T never have been able to go to sleep easily but 
I have been compensated foi it by being able to read many books which 
I would not otherwise have touched ” Natiually I followed his plan 
and It IS amazing how much literatuie, good and bad, can be coveied 
while waiting for one’s eyes to close 

Like all physicians I know that excess weight is dangerous to 
health and that moderate outdooi exercise piobably is beneficial but 
my effoits to do anything about the mattei were half-hearted Aftei all 
if Oslei could dispense with exeicise and In^e heartily to seventy and if 
Welch could live in peifect health to the age of eight 3 ^-four with only 
the daily exeition of walking two blocks fioni his room on St Paul 
Street to the University Club for “biunch,” an enoimous combination 
breakfast and lunch at eleven o’clock — as uell as eating huge dinners — 
why should otheis torture themselves ivith golf, hunting and fishing 
unless they liked exercise oi thought the} did, and why should they be 
miserable with hunger on an insufficient diet — even if it did contain 
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vitamins — unless they weie so fortunate or unfortunate as not to enjoy 
good food? That was Osier’s and Welch’s philosophy and I wor- 
shipped them 

Sii William’s views on religion were very comforting to most 
physicians He advised his students “All of you will have to face the 
ordeal of every student of this generation who sooner or latei tries to 
mix the waters of science with the oil of faith You can have a great 
deal of both if you only keep them separate The worry comes from 
the attempt at mixture ” In his Ingersoll lecture on Immortality he 
acknowledged that he was of “the opinion of Cicero who had lather 
be mistaken with Plato than be m the right with those who deny 
altogether the life after death ” Osier illusti ated the comfort of this 
belief in one of the last letters written on his deathbed “The harbour 
IS not far off And such a happy voyage, and such dear companions 
all the way ' And the future does not worry It would be nice to 
find Isaac (his son Revere) there but who knows?” 

Hendrick William Van Loon once said that “Luck is about 
ninety per cent of everything you get in this woild” My luck con- 
sisted in meeting Osier in 1913 I realize that no reminiscences of 
mine will, at second hand, convey the enthusiasm for medicine and 
medical progress which Sir William instilled into every medical student 
and physician who had the privilege of meeting him, no matter how 
briefly All of us need his spirit and faith We should read and reread 
Harvey Cushing’s Life of Osier “in the hope that something of Osier’s 
spirit may be conveyed to those of a generation that has not known 
him , and particularly to those in America, lest it be forgotten who it was 
that made it possible for them to work at the bedside in the wards,” 
as Cushing stated in the dedication of the biography 
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A, Osier with the twin daughters of Dr Whitelocke, his neighbor at Oxford, 
1906 B, Osier with two nieces, known in Oxford as “Mrs Osier’s decoy ducks,” 
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In the library at 13 Norham Gardens, Oxford The portraits over the mantel, 
very indistinct, are those of Linacre, Harvey and Sydenham 
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OSLER AT OXFORD 


SIR ARTHUR S MacNALTY, KCB, MD, FRCP 
LONDON, ENGLAND 

I FIRST saw Sir William Osier when he received the honorary 
degree of Doctor of Science in the Sheldonian Theatre, Oxford, 
at the Encaenia of 1904 He was in good company — Clifford Allbutt, 
Jonathan Hutchinson, Marconi, Sir William Macewen, of Glasgow, 
and others were with him — but Dr Osier received a special ovation 
There w^ere already rumors that in view of Sir John Burdon-Sanderson’s 
impending resignation, Osier might be the next Regius Professor of 
Medicine 

I first met Osier m June of the following year, in the garden of 
The Lawn, Banbury Road, the residence of the Professor of Physiology, 
Dr Francis Gotch It was afternoon, and I was talking wuth Mrs 
Gotch and her two daughters Up the garden path in the sunshine, 
unannounced, came Dr Osier, clad in professional frock coat and top 
hat, for he had just returned from a visit to London He took off his 
hat and sat in a low' hammock hung between two trees, swinging his 
legs off the ground He spoke chiefly of his plans for finding a house 
in Oxford When he had departed, Mrs Gotch told me of his inspiriting 
influence, which already had done so much to encourage the teachers 
in the Oxford Medical School 

While in London, w'orking at University College Hospital, I had 
made friends with Dr W W Francis, Osier's nephew', who w'as 
doing postgraduate w'ork at Great Ormond Street In November 
1905, I went to Oxford to do a month’s work in the department of 
pathology there, under Prof James Ritchie Francis introduced 
me to “The Open Arms,” and from thenceforw'ard I w'as a fervent 
disciple of my Regius Professor How the memory of those Sunday 
tea parties comes back to one ' I see Lady Osier, presiding at the tea 
table with a rare individual dignity that w'ould have adorned a duchess, 
but kindly and sympathetic wuth the shyest of undergraduates The 
spacious drawing room would be packed wuth all sorts and conditions 
of men, university dons, graduates and undergraduates, visitors from 
Canada and the United States, physicians and surgeons from London, 
all drawn as by a magnet to that hospitable hearth For additional 
attraction to the youth of Oxford there w'ere usually tw'o or three 
lovely American or Canadian girls, birds of passage wdio broke under- 
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graduate hearts m the kindest possible way ere they winged their way 
back across the Atlantic Every one talked, every one laughed, every one 
was happy 

Amongst it all, passing from group to group, moved our -host, 
talking to each visitor as a personal friend, showing his wonderful 
memory for faces and for the details of each man’s family “How’s 
your father ? He told me to keep an eye on you ” 

At the time of my first visit, the Bishop of London had caused 
some excitement and indignation by preaching a sermon against the 
bacchanalian customs of Oxford Solemnly, the Regius Professor, 
notebook and pencil m hand, went the round of his guests, inquiring of 
each how many times he had been drunk in the previous week “I’m 
collecting statistics for the Bishop,” he explained One guileless young 
man said he was a teetotaler Osier shook his head and made a black 
mark in his notebook “Dear me, was it as bad as that^ ” he exclaimed, 
amid general laughter Already, he knew every man working in the 
medical school and the particular stage he had reached in his course, 
just as he had done at Montreal, at Philadelphia and at Baltimore 
Only those who have trod the arduous paths of medicine can appreciate 
the encouragement which this personal touch afforded Each student 
felt that his Regius Professor took a special interest in his work and 
was his friend 

During that memorable month I attended the weekly clinic he 
held at the Radchffe Infirmary It was chiefly for general practitioners, 
who came from Oxfordshire and neighboring counties to hear him A 
patient with some interesting malady would be placed on a couch, and 
Osier would sit beside him, at first observing and then delivering 
an exposition of the physical signs I remember, in particular, one 
afternoon devoted to abdominal tumors, when Osier pointed out the 
patterns they made on the abdominal walls, and their value in diagnosis 

I recollect a witty speech he made at a dinner of the Oxford Medical 
Graduates Club that year Referring to his being put rapidly through 
the stages of matriculation to graduation m receiving the Oxford 
degree of Doctor of Medicine, he said it reminded him of the untrue 
things people sometimes said about medical graduation in certain 
American universities ' 

In 1906 he came to a meeting of our medical society at University 
College Hospital to deliver a lecture on the advantages of a medical 
society The Oxford men at the hospital entertained him beforehand 
at a little dinner This was his reply to my invitation 

Dear AtacNalty Kind boys i Yes of course I will dine with you — Trocadero — 
anywhere Send me word Sincerely yours, Wm Osier P S Any hints about 
the Society^ 



MacNALTY—OSLER AT OXFORD 


137 


And, in a subsequent letter 

Do not order much dinner — at least not for me — I have been on the 
“bread of affliction” for a week with a gastro-duodeno-jejeuno-ileo-colic catarrh 
of Irish extraction 

Nevertheless, Dublin hospitality had not affected his high spirits, 
for he was full of fun and jest at our little dinner, and gave a 
delightful lecture afterward 

At the final examination for the degree of Bachelor of Medicine at 
Oxford in 1907, Dr Osier’s innate kindness cheered us through the 
ordeals of written papers, practicals and orals All the candidates 
felt that he was as anxious for each one of us to do well as if he 
had been a personal relative The smile, the jest and the inquiry 
as to how we had got on helped us greatly Bending over a patient 
with heart disease, on whose case a full clinical report was asked 
for, the candidate unexpectedly would find the Regius Professor at his 
elbow and a hand laid on the patient’s precordium “A good thrill, 
that — that’s a nice case to have,” would be the comment, and Osier 
would pass on to cheer another victim British examinations are too 
often rigid and formal. Sir William lightened them for the candidates 
by the “human touch ” 

He came out of the Radchffe Infirmary one morning and greeted 
the waiting candidates “I’ve just been over the cases with the 
examiners,” he said “Now I’ll tell you what you’re going to get'” 
The ever gullible knot of men surged round him “They’re chiefly 
actinomycosis and madura foot,” he said, with a twinkle in his eye, 
and departed, chuckling 

His son. Revere, was then at Winchester College, and on his 
next visit to Winchester Osier remembered to call on my father, who 
was in practice there, to say a kind word about me He would have 
done the same for the father of any other Oxford man, the incident 
IS mentioned only as one more instance of his generous disposition 

His reception of my thesis for the degree of Doctor of Medicine, 
in 1910, must be one of the most unconventional on record I wrote 
to the Regius Professor for an appointment, in order to submit the 
manuscript to him In reply, he said that he ^\ould not give me the 
trouble of coming especially to Oxford, as he would be in London the fol- 
lowing week, and he invited me to tea with him at the new Royal 
Automobile Club When we met at the Club, the Regius was accom- 
panied by a Canadian physician and his wife, to whom he was showing 
the sights of the metropolis The club’s guest room was not yet 
opened, so we went on to a fashionable teashop in St James’s Street 
And there, amidst the tinkle of teacups, the buzz of light conversation 
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and the strains of “The Merry Widow” waltz, Sir William turned over 
the pages of my thesis and discussed the Pel-Ebstein syndrome with 
me A few months later, he presented me for the degree There \\ere 
two candidates, Sir Henry Tidy and myself, we lunched with Osier 
beforehand, and he took us in his car to the Sheldonian Theatre for 
the ceremony Thus he gave up his time to his students, to make 
it one of the most pleasant of memorable da 3 ^s in their lives 

Sir William was pleased when John Burns appointed me a medical 
inspector of the Local Government Board He always entertained a 
high opinion of the hoard s medical reports and monographs, considered 
that they formed the basis of modern medicine and lamented that 
the}^ were so little read Under the direction of Sir John Simon 
and his successors, Burdon-Sanderson, Thudichum, Klein, Horsle,,, 
Horder, Gordon and Houston, all the workers did outstanding pioneer 
work in pathology, with the aid of small scientific grants from the board 
My new work brought me m touch with Oslei from time to time 
His interest in measures for the combating of tuberculosis in America 
IS well known, and this interest w'as equally vigorous and active when 
he crossed the Atlantic Soon after he came to Oxford, he began to 
plan for an Oxfordshire branch of the National Association for the 
Prevention of Tuberculosis In 1909 he organized a tuberculosis 
exhibition in the University Examination Schools, wuth lectures, medical 
conferences and two big general meetings Miss Mabel Price, the 
daughter of a former master of Pembroke College, w^as an energetic 
secretary of the new branch, and in 1910 the first dispensary was 
opened at the RadchflFe Infirmary, with Dr William Stobie, trained 
under Sir Robert Philip of Edinburgh, in charge, and two nurses 
Within the next two years seven other dispensaries w^ere opened in the 
county But Oxford and the county had no sanatorium or tuberculosis 
hospital, although Osier collected some funds toward it and a property 
was bought at Shotover Sir William came regularly to the Oxford 
dispensary and saw'’ patients there, in consultation with Dr Stobie 
He expended much time and a considerable part of his income in 
helping the work of the Association This voluntary work was of 
great A^alue, but after ]912 the position changed A National Tuber- 
culosis Scheme, supervised and subsidized by the Local Government 
Board and administered by the local authorities, w^as m force, and 
subscriptions to Amluntary organizations diminished Then came the 
war, and Sir William naturally felt that he could not continue being 
the mam financial support of a serAuce wdiich Avas a public health 
responsibility I mentioned this difficulty to my chief Sir Arthur 
NeAVsholme, and then, at Osier’s invitation, Avent to spend a night 
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with him at Norham Gardens to explore the situation That was in 
1915, and the shadow of war hung over that familiar household The 
staff of servants was diminished, Revere was serving in France, 
Sir William had no secretary and sat down at his desk after dinnei 
to cope with his heavy correspondence, writing each letter and postcard 
himself Both he and Lady Osier had a presentiment that then son 
would nevei survive the war, and, though they strove to put on a brave 
face to the world, this haunting fear was ever in their minds 

That night Sii William, Dr Stobie and I discussed the question of 
tuberculosis in Oxfordshiie I may add that I was successful m 
relieving the Regius of his financial burden, and that the Oxford 
Corporation and the Oxfordshire County Council took over the responsi- 
bility for the work It was appropriate that in after years the Oxford 
Sanatorium at Headmgton received the name of “The Osier Pavilion ” 
I recall one more incident of this visit Sir William had followed 
King George V’s example m becoming a total abstainer at the outset 
of the war As we drank our glasses of soda water before going to 
bed, he made a wry face “It’s a cold, dull drink, Mac,” he said 
During this and on subsequent visits to Oxford, Sir William showed 
me the treasures — incunabula and first editions — of his library, and 
explained his system of cataloguing One of my cherished possessions 
IS a copy of the “Bibliotheca Osleriana,” ^ edited by Dr W W 
Francis, R H Hill and Dr Archibald Malloch, which Lady Osier 
bequeathed to me She also gave me two books from those in Sir 
William’s library which were not to go to McGill University 

In the busy and strenuous years of the war I saw Sir William only 
occasionally Sorrow had whitened his hair and lined his brow, but 
he carried on with his work, wearing a brave face to the world In 
1918 a new quest brought teacher and pupil together once more 
In the course of the months of March and April of that year, a 
number of cases of an obscure disease, characterized usually by stupor 
or lethargy and by ophthalmoplegia, were reported in England A 
detailed investigation of the outbreak was made under the auspices of 
the Local Government Board and the Medical Research Committee, 
Prof J McIntosh and Professor Marinesco studying the pathology 
and Col S P James,. M D , the epidemiology, while I was responsible 
for the field investigations and the clinical aspects of the inquiry I 
early sought Sir William’s counsel and advice on the subject He 
took an active and personal interest in the progress of the investigation, 
and was at first inclined to regard the cases as examples of Heine- 

1 Osier, W Bibliotheca Osleriana A Catalogue of Books Illustrating the 
Histor 3 ^ of Medicine and Science, Oxford, Clarendon Press, 1929 
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Medm disease or of a cerebral type of acute poliomyelitis Here is 
one of Ills letters to me, dated June 11, 1918 

Dear MacN Where in London are most of the polio cases ^ We have one 
in the Radchffe, very remarkable & possibly another I was in Leicester last 
week where they have 5 or 6 I shall be up Friday & Monday Yours, Wm Osier 

I arranged to take Sir William to the London Hospital, where 
the wards contained a number of patients with the new disease On 
June 14, he appeared early in my room at the Local Government Board, 
carrying what he termed "a fine big bundle” of literature on Heine- 
Medm disease, which he lent me He then went through the notes 
I had collected and made on my own cases and the manuscript of 
my report of the malady, constantl}^ helping me with criticisms and 
observations drawn from his vast store of experience and knowledge 
After a hasty lunch at a “bun shop,” we proceeded to the London 
Hospital, where we saw 12 representative patients, each of whom Sir 
William examined thoroughly Next, we went to the laboratory, 
where we discussed the disease from the pathologic standpoint with 
Professor Bulloch and Dr McIntosh We traveled to Oxford together, 
and Osier insisted on my being his guest at Norham Gardens We 
talked about encephalitis all evening, until Lady Osier intervened and 
insisted on our going to bed On the following morning, Sir William 
demonstrated a most interesting example of the malady, with choreiform 
movements, and in the afternoon he gave, in the Anatomical Theatre, 
a lecture on the general subject of Heine-Medm disease (epidemic 
pohomj^elitis) before an assemblage of medical officers and practitioners 
It was a great contribution to our knowledge, I regret that he never 
published the lecture In delivering it, he gave an instance of his 
great and open scientific mind In our discussions about the obscure 
disease, I had ventured, with some temerity, to point out that all 
my investigations had so far tended to show that we were dealing 
in the epidemic outbreak with a disease viffiich differed from the cerebral 
form of poliomj^elitis Indeed, my co-workers and I had arrived 
independently at the conclusion that it constituted a clinical entity 
Subsequently, Kinnier Wilson and Buzzard adduced evidence supporting 
our conclusions, and later we were in a position to add that the 
disease as it appeared in this outbreak was identical wuth encephalitis 
lethargica, described by von Economo, of Vienna, and Netter, of Pans 
Our findings were recorded in a special report to the Local Government 
Board, published m 1918 But in June we were only proceeding toward 
this conclusion, and Sir William’s lecture had been based on the opposite 
point of view Yet he alluded m the lecture to the fact that fresh 
ewdence was leading him to reconsider the matter, and in the article 
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on encephalitis lethargica which he wrote for his textbook shortly 
before his death, he gave me full recognition for work on the subject 
Through Sii William’s good offices with the Surgeon Geneial and 
the Chief Surgeon, American Expeditionary Forces, we obtained the 
advice of Dr George Draper, the authority on poliomyelitis, then 
serving as major with the Medical Corps of the United States Army 
m France Dr Draper came over and visited, with me, many areas 
in different parts of the country where the disease was prevalent, and 
gave us the benefit of his experience with the cerebral form of poliomye- 
litis and of his opinion of the epidemic cases 

This account will have been of little purpose if it has not shown how 
Osier selflessly helped others to search out the problems of disease 
It IS something to be able to say that one has worked with Osier, and 
I shall never forget how he encouraged and aided me m a most 
difficult and responsible task He cherished the student spirit to the 
end It was at his suggestion that Dr Archibald Malloch and I 
collaborated in an article on influenza m “Nelson Loose-Leaf Medicine,” ^ 
Dr Malloch writing the pathologic and clinical accounts, while I was 
responsible for the history and epidemiology 

On March 24, 1919, I heard Sir William give an address on acute 
pneumonic tuberculosis at the Tuberculosis Society in London He 
was as cheery and jocular as ever m greeting me after reading the 
paper, but he had grown thin and careworn The sword was wearing 
out the scabbard We subscribed to his Festschnft,^ and the Oxford 
Graduates Medical Club entertained him at dinner to commemorate his 
seventieth birthday He said, in reply to the enthusiastic toast of 
his health “I have worked hard all my life,” and with pardonable 
pride he added “There must be good rubber in my arteries, or I 
should not now be among you, still working at three score years and ten ” 
We had hoped to have him longer with us to lead and inspire, 
but it was not to be That year, m Jersey on his holiday, he went 
bathing and swimming in the sea In October the news came that he 
was stricken with illness, after traveling from Scotland by car during 
the railway strike I had been appointed Examiner in Public Plealth 
at Oxford, and Sir W illiam had invited me to stay at “The Open Arms” 
during the examination I wrote to Lady Osier, saying that of course 
I must go elsewhere, but she replied that Sir William insisted on my 
coming I saw him twice in the course of my short visit He hailed 
me vith his usual cheery greeting, but the hand of illness, which he 

2 MacNalty, A S , and Malloch, A Influenza m Nelson Loose-Leaf 
Medicine, New York, Thomas Nelson & Sons, 1928, vol 1, chap 15, pp 583-638 

3 Contributions to Medical and Biological Research, dedicated to Sir William 
Osier, New York, Paul B Hoeber, 1919 
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had done so much to ward off for others, had seized him, and he had 
occasional fits of coughing Of late years he had been especially sus- 
ceptible to attacks of influenza He had written to me earlier in the 
year 

I have had a pleo-polymorphic-cocco-bacteno-bacillary-upper-respiratory-passage 

infection lately I have had all I can do to keep it from reaching my gray cortex 
through the cribriform plate 

While I was at his bedside, which w as sti ewn with books and pamph- 
lets, for he lead and wrote whenever he could elude the vigilance of 
Lady Osier and his nurses. Di A G Gibson came m to tell him that 
Pfeiffer’s bacillus had been isolated fiom his sputum He seemed 
pleased , “I knew,” he said, “there was a niggei in the wood-pile ” Then 
he asked about the examinations “Be lenient to them , make allowances 
for the ordeal you are putting them through,” he urged, ever thoughtful 
foi his students, a counsel which I have endeavored to bear in mind when 
examining At my second visit, one of farewell, I found him a little 
weaker He talked to me of Victoi Hoisley, vith whom I had formeily 
worked at Univeisit}^ College He read me his charming and sympa- 
thetic review of Stephen Paget’s “Life of Horsley,” which he had 
written in pencil for the Oxjoid Magacme The last thing he wrote for 
publication, it ended appropriately with the well known quotation from 
Shelley’s “Adonais,” beginning, “He has outsoared the shadow' of our 
night ” I did not stay long, for I feared to tire him At our parting 
handclasp I think w'e realized that we w'ere parting in life for the last 
time 

The end came that same month, in the afternoon of December 29 I 
represented the Ministry of Health at the impiessive service in Christ 
Church Cathedral on Jan 1, 1920, when men and women from all parts 
of the Kingdom gathered to pay their last tribute to the beloved 
physician 

In noting these memories of Sir William, my aim has been to show 
how his noble personality, his generous heart and his stimulus helped 
and inspired his fellow men, for what he did for me he did for countless 
others who came under his sway Alike at the Universities of McGill, 
Pennsylvania, Johns Hopkins and Oxford, he exerted his influence for 
the good of students and for the advancement of medicine In this 
centenary year of Ins birth, many, like myself, must be thinking anew' 
of William Osier and of all they owe to him As I have written else- 
where, “He achieved many honors and many dignities, but the proudest 
of all w'as his unwritten title, ‘The Young Man’s Friend ’ ” 

4 Osier, W Sir Victor Horsley (book review), Oxford Magazine 38 175 
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A DAY WITH DR OSLER IN OXFORD 

WALTER L BIERRING, MD 
DES MOINES, IOWA 

F rom some travel notes, a few leaves aie taken to recall a happy 
day spent with Sir William Osier at his home in Oxford It 
was one of the latei days m July, a time when all England is beautiful , 
the green hillsides, fields of hops and giam, picturesque ivy-coveied 
houses and enclosed English gardens foimed such an interesting land- 
scape that the two hours’ ride from London to Oxford passed rapidly 
traveling companion. Col Louis A LaGarde, Medical Corps, 
United States Army, and I arrived at the luncheon hour Lady Oslei 
was at the station with her Fianklm car There were two other 
visitors. Col and Mrs Richard P Strong, m civil life, Colonel Strong 
w'as Professor of Tropical Medicine at the Harvard Medical School 
We w'ere soon at 13 Norhani Gardens Dr Osier met us on the 
veianda with a greeting such as only he could give He may have 
been Sir William to others, but to us he was still the same Di Osier 
we knew^ m the good days before he came to Oxford in 1905 

We were aware that the medical world, a few wrecks before, had 
taken notice of his seventieth birthday At a brief and touching 
ceiemony in London on July 11, with Sir Clifford Allbutt presiding, 
two memoi lal volumes had been presented to Di Osier ^ 

Sii Cliffoid, who was Dr Osier’s brothei Regius Professoi (at 
Cambiidge) had spoken of the memorable occasion as “ one anni- 
veisaiy of many years of supieme service in two kindled nations and foi 
the wmrld ” With his more than 80 years, Sii Clifford had made 
jocular refeience to his “youthful” colleague 

Colonel LaGarde and I, too, could have testified that age had 
dealt kindly with Osier, although he told us of having spent a w^eek 
in bed after the birthday ceremony, m “another bout with the pneu- 
monococcus ” The black mustache had changed to gray, but otherwise 
the last fifteen years seemed to hare j^assed unnoticed In the old- 
time twinkle of the eye, the winning smile and the elastic, boyish 
activity, we saw the Dr Oslei his American fi lends had always known 
Colonel LaGarde and Sii William were old fi lends They had 

been born in the same year , so in their greeting there was much banter 
as to youthful appearance and the like Sir William recalled the 

1 Contributions to liledical and Biological Research, dedicated to Sir William 
Osier, New York, Paul B Hoeber, 1919 
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interesting work of LaGaide on ballistics and poisoned wounds,^ done 
in the laboratory of Dr William H Welch m Baltimore twenty years 
before 

In Osier’s many inquiries about American colleagues, one appre- 
ciated how he still entertained the warmest sympathies for America 
and her institutions, associated as they were with some of his happiest 
memoiies One of his first questions was, “How is my old friend 
(James T ) Priestley? Tell him I just picked up several fine old 
works of his ancestor, Joseph Priestley ” He was interested to learn 
that the two grandsons of his friend (Joseph B Priestley, M D , now 
of Des Moines, Iowa, and James T Priestley II, M D , now of the 
Mayo Clinic, Rochester, Minn), had entered the Univeisity of Pennsyl- 
vania, where once their distinguished ancestor was associated with 
the medical faculty 

We marveled at Dr Osier’s memory and knowledge of details of 
the vaiious happenings in medical circles in America He seemed 
to know so much about old friends and the service that each had 
rendered during the war period Many had called on him, Oxford 
had evidently been the mecca for Americans during the previous five 
years Lady Osier informed us that her maid had kept a record of 
the visiting Americans to whom tea had been served The number 
was over 1,600 

Two special hospitals for the treatment of cardiovascular diseases 
and oithopedic conditions had been established in Oxford during the 
war, and a large number of American medical officers were stationed 
there from time to time Lady Osier referred to the great pleasure 
it gave Sir William to have these fine young men about him Many 
of us remember his particular affection for the younger members of 
the profession, and the medical officers who were so fortunate in being 
associated in service with Dr Osier have treasured the memory of the 
experience 

Sir William was looking forward that day with interest and 
pleasuie to meeting his many American friends the following year 
in New Orleans at the Annual Session of the American Medical 
Association 

After luncheon, we wandered about the beautiful garden and inter- 
esting home with its treasure store of books , later, under the guidance 
of Lady Osier, we saw a bit of the University that Oxford means to 
most of us There is a particular charm about Christ Church, Merton, 
Magdalen, Pembroke, Balliol, Queen’s, University, Oriel and the other 
colleges that form the Universit)-- of Oxford, some are mellow with 
age, while others belong to the newer group, but about all there 

2 LaGarde, L A Poisoned Wounds by the Implements of Warfare, 
I A M A 40 984 (April 11) , 1062 (April 18) 1903 
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cluster many mteiesting tiaditions of leading personages in English 
history Lady Osier particularly desired us to visit the Latin Chapel 
in Christ Church Cathedral, where an interesting militaiy wedding 
had taken place a yeai before, on June 29, 1918 Major Reginald 
Fitz of Boston had married Miss Phoebe Wright of Ottawa, Ontario, 
Canada, each was the child of old friends, and on leave from France 
at the time Lady Osier told of the biide’s being given away by Sir 
William, and of the leception and tea that followed on the terrace at 
“The Open Aims,” the Osier’s home at 13 Norham Gardens 

“That they should have arianged for this wedding,” says Cushing,® 
“ was not onl}'- characteristic of the Osiers but expressive 

of the waimth of feeling which England as a whole felt towards 
America ” 

There was a short visit to the Bodleian Library with hardly more 
than a glimpse at its literal y treasures Dr Osier had been named 
one of the curators soon after coming to Oxford in 1905 The duties 
must have been an attractive part of his new environment 

Although he had to assume many new obligations during the -war 
period, his interests and sympathies continued to be directed to pro- 
moting the highest ideals in medicine His deep interest in the purpose 
of our visit was one example 

For a long time the idea had been in the minds of the leading 
clinicians and medical educatois m the United States that the best 
means to elevate the standards of medical practice was to develop on 
a national scale a central qualifying board, expressive of the highest 
type of medical training in our country As an outgrowth of this 
sentiment, the National Board of Medical Examiners of the United 
States was established, in 1915 

Dr Osier had often expressed his interest in qualifying examinations 
and m the need for a more practical chaiacter of such test His 
address on “Examinations, Examiners, and Examinees,” at the opening 
session at St George’s Hospital,'* had been a vigorous appeal for 
reform , in this and in later writings, he severely criticized the high 
percentage of failures (often 60 per cent) in the examination for 
fellowships in the Royal College of Sui geons of England In the 
address appeared seveial expressions on examinations in general that 
may be applicable to this later day “As the best means to an end, 
they may be the best part of an education, or its worst — they may be 
the very essence of its rum ” “Helpful, if an integral part of 

the training, they may, and do, prove the intellectual rum of many 
good men ” 

3 Cushing, H Life of Sir William Osier, Oxford, Clarendon Press, 1926 

4 Osier, W Address on Examinations, Examiners, and Examinees, Lancet 
2 946 (Oct 1) 1913 
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With the close of the world war, the time seemed oppoitime to 
have a committee of the National Board m the United States make 
a compaiative study of qualifying examinations as conducted by the 
Royal College of Suigeons, the Conjoint Boaid of England and 
the Tuple Qualification Boaid of Scotland The fuither object of the 
mission was to acquaint the members of these bodies with the aims 
and pill poses of the National Board, with a view to bringing about 
some foim of recipiocal understanding between their countiy and 
ours m matteis of medical education on the basis of the examination 
conducted by the National Boaid The committee consisted of Col 
Louis A LaGaide, Col Victoi C Vaughan and myself Col Vaughan 
was detained at home by reason of the death of his son, which had 
occuiied in Tours, France, just befoie our sailing 

In pievious con espondence, Sii William had been most helpful 
with advice as to the manner of appioach and geneial piocedure, and 
on this day he expiessed gratification ovei the favorable impression 
that our mission had evidently accomplished The committee had 
decided to include in its report a recommendation that the National 
Boaid extend an official invitation foi a British commission of thiee 
inembeis, repiesentmg the qualifying bodies of England and Scotland, 
to come to the United States during the following year for a study of 
our leading medical schools and teaching hospitals and to attend a 
National Board examination m Philadelphia The advice of Dr Osier 
was again helpful in selecting the peisonnel of this proposed com- 
mission, and with his approval the names of the following men were 
submitted Sii Humphrey Rolleston, of the Royal College of Physicians , 
Sii Holburt J Waring, of the Royal College of Surgeons and rep- 
lesenting the Conjoint Boaid of England, and Sii Norman Walkei 
of the Royal College of Physicians, Edinburgh, as the representative 
of the Triple Qualification Board of Scotland Sir William was most 
eiicoui aging in his prophesies as to the outcome of these mutual visits 
He lecogmzed their fai reaching importance, not only m foiecasting 
still furthei exchange of professional relations between the two English- 
speaking nations, but in advancing the higher ideals of world peace 
and human welfare ® 

5 The members of the British commission, on their return in 1920, rendered 
a report to the Conjoint Board of England and the Triple Qualification Board of 
Scotland that the educational methods in the United States and the National 
Board examinations were satisfying, and recommended that the diplomates of the 
National Board be admitted to the finals of the two British qualification boards, 
similai action was taken by the National Board with leference to certification 
fiom the two Biitish qualification boards mentioned, thus establishing for the 
fit St time a reciprocal agreement m matters of medical education between the two 
countries 
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Our committee had had the opportunity to study the several plans 
for postgraduate medical study in England and France, and particularly 
in London 

In the previous year the Fellowship in Medicine had been organized 
under the chairmanship of Dr Osier With the cooperation of the 
medical schools and hospitals of London, general and special post- 
graduate courses of study were arranged, as well as the provision of 
research and clinical assistantships These were of immediate benefit 
for medical officers overseas from Canada and the United States A 
weekly bulletin was being issued, listing the courses, clinics and other 
information 

In April 1919 the Post-Graduate Medical Association had been 
organized, with Sir William as president, further to coordinate post- 
graduate medical study m London At our visit Sir William spoke 
at length on the need of combining the two organizations concerned 
with postgraduate education ° 

He was enthusiastic about the rapid progress being made in the 
project of the American Hospital for Great Britain, of which Lord 
Reading was chairman , the financial requirements seemed to be assured 
and ample to build a large hospital of the most modern type, with 
research laboratories and complete facilities for clinical teaching 

The large number of activities in which Dr Osier maintained an 
interest was a marvel to all who knew him 

Sir William and Lady Osier were making ready to leave the next 
day for a holiday on the island of Jersey It had been a summer of 
peace and victory celebrations in England, but they were looking 
forward to this first opportunity for real relief from the great strain of 
the past five years The war had brought the keenest sorrow to the 
Osier home, in the loss of an only son This sadness did not find 
expression in words, although it was in the thoughts of all that July 
day It was this quiet heroism in the aftermath of the great war, 
reflected in so many English homes, that more than all else engendered 
a stimulating hope for the future of that sturdy race 

The hour had come to say adieu There was that m the words at 
parting — “Mighty glad that you boys came out” — and in the final 
wave of the hand which left a delightful impression of our visit to 
Oxford, to be more treasured with the passage of the years 

2840 Ridge Road 

6 The amalgamation was accomplished on Oct 24, 1919, and the weekly 
bulletin was issued under the combined sponsorship of the Fellowship of Medicine 
and the Post-Graduate Medical Association After the death of Dr Osier, on 
December 29, Sir Humphrey Rolleston succeeded to the presidency 
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JOHN F FULTON, MD 
NEW HAVEN, CONN 

I N HIS lifetime William Osier probably exeited a widei influence 
on his contemporaries m medicine than any other man of his gen- 
eration, and now, when physicians of America, Canada and Britain 
are celebrating the centenary of his birth, one must ask oneself why 
it was that Osier came to have such an enormous following His 
discoveries were few — m the sphere of new knowledge, the blood 
platelets and several obscure clinical syndromes are all that can really 
be credited to him — and he had the doubtful distinction of having 
written a highly successful textbook, which has now passed thiough 
eighty-four printings Actually, his major contributions weie twofold 
The dedication of Harvey Cushing’s “Life” ^ succinctly points out 
the first of these 


TO MEDICAL STUDENTS 

in the hope that something of Osier’s spirit may be conveyed to those of a 
generation that has not known him, and particularly to those in America, lest 
It be forgotten who it was that made it possible for them to work at the bedside 
in the wards 

However, Osier lives today not only because he brought medical 
students into the wards but for a much more important reason, namely, 
that he was one of the greatest medical humanists of his tune He 
sui rounded himself with the writings of all the great characters in 
the annals of medicine and science, beginning with the classics, and 
the inspiiation he drew from them is perfectly expressed by another 
great humanist in science, the late Sii D’Arcy Wentworth Thompson- 

When a man reads the classics for pastime and refreshment, the last or farthest 
end of knowledge (as Bacon called it) is not the question, it is enough if he 
seek to entertain his mind with variety and delight We pick up a familiar 
volume. It opens at an accustomed page Presently we sail beyond the sunset 

The Sixth Frank Billings Lecture, delivered at the joint meeting of the 
Institute of Medicine of Chicago and the Society of Medical History of Chicago, 
Feb 25, 1949 

1 Cushing, H Life of Sir William Osier, Oxford, Clarendon Press, 1926 

2 Thompson, D W Science and the Classics (address to the Classical 
Association, April 9, 1921), in Science and the Classics, Oxford University Press, 
1940 
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with Ulysses, or hear the battle rolling by the sea , or in the stateliest measure 
ever moulded by the lips of man, hear kine lowing and bees humming in Italian 
pastures, mid wheat and woodland, tilth and vmej’^ard, hive and horse and herd, 
or Ilium falling, Rome arising, and the walls of Carthage and the blue waters 
of the Tuscan Sea The old woman with her Bible on her knee is doing just the 
same Her eyes ai e anointed with a divine clay , two thousand years roll back 
as it were yesterday, and her place by the fireside becomes holy ground 

Osier himself might well have written this passage, for he was 
familiar with “the wild stiains of passion” of Catullus and with the 
“melancholy, long, withdi awing loai” which Socrates heard long 
ago on the Aegean and which Matthew Arnold captured for all time 
in the inspired lines of “Dover Beach ” What the old masters gave 
to Osier he passed on with vividness, adding something of himself 
each time He could portray men such as John Cams, Thomas Lmacre, 
Frangois Rabelais and Thomas Sydenham as though they had lived 
yesteiday, and he also rescued from oblivion many obscure figures 
in medical histoiy — John Y Bassett, the Alabama student, Thomas 
Dover, whom he styled “Physician and Buccaneer.” and Elisha Bartlett, 
the Rhode Island philosopher As Edward Streeter wiote aftei Osier’s 
death ® 

He reinvested all his favoured ones with histone reality, launched them 
from his humanity as genuine forces m the world of science no longer lying 
embalmed m the imagination of the studious, but redelivered, given voice again 
in the land of the living He shared Browning's power “The life in him abolished 
the death m things ” 

Osier tells the story of how he became interested in books in an 
introduction entitled “The Collecting of a Library,” which he began 
during his last illness (but did not complete) foi the catalogue of 
his library His father, a country paison, had a library of some 1,500 
volumes, made up principally of theological works but also containing 
a number of old books, such as Stow’s “Chronicle” and a Breeches 
Bible Later the Reverend W A Johnson, Warden of the Tiinity 
College School which Osier attended m Ontario, stirred his interest 
m scientific books and in microscopy Johnson had a rare gift for 
imparting knowledge and inspiring enthusiasm — a gift, be it said 
which he passed on to his apt pupil in full measure 

During 1867-1868, Osier spent a year at Trinity College and there 
crossed the path of Dr James Bovell, a friend of Johnson’s With 
Bovell he spent Saturdays, making microscopic sections and collecting 
botanic specimens Euripides and Livy now seemed dull by com- 
parison, and in Octobei 1868, at the age of 19, he entered the Toionto 
School of Medicine The following yeai brought him a great oppoi- 

3 Streeter, E C Osier as a Bibliophile, Boston kl & S J 182 335-338, 

1920 
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tunity, foi Dr Bovell, whose family had gone to the West Indies, 
took the young student into his house It has been said that “the 
privilege of browsing in a large and vaiied library is the best introduc- 
tion to a general education ” Di Bovell had just such a library “The 
best the human mind has affoided was on his shelves, and in him all 
that one could desire in a teacher — a clear head and a loving heart ” 
Bovell had a special passion for the great physician-naturalists, and 
during the long winter evenings of 1869 young Osier became familiar 
with many of the masters He later commented that “the diet was 
too rich and varied and contributed possibly to the development of 
my somewhat splintery and illogical mind, but the expeiience was 
invaluable and aroused an enduring interest in books ” 

The fii st book he purchased for himself was the Globe Shakespeare, 
and the second, the Ticknor and Field edition (1862) of the “Religio 
Medici,” which was to be his comes viae vitaeque (and which rested 
on his bier in Christ Church after his death but was not, as is often 
said, ciemated with him) His library grew slowly, as he was impe- 
cunious, but during his first trip abroad, in 1873, he was able to 
acquire some of the more important English and German medical texts 
Because of his various moves, however, little remained of his Montreal 
library at the end except the 1862 “Religio ” While in Philadelphia, 
from 1884 to 1889, he became a member of the library committee of 
the Philadelphia College of Physicians, on which Weir Mitchell also 
served, and it is probable that Mitchell spurred on his interest in 
collecting a personal library The general atmosphere m Philadelphia 
was literary, for in college circles everyone wrote, and Osier recoided 
that his pen and brain “got a good deal of practice ” 

After he settled m Baltimore his library grew rapidly, and he was 
prompted to observe 

a library represents the mind of its collector, his fancies and foibles 
his strength and weakness, his prejudices and preferences Particularly is this 
the case if to the character of a collector he adds— or tries to add— the qualities 
of a student who wishes to know the books and the lives of the men who wrote 
them The friendships of his life, the phases of his growth, the vagaries of his 
mind all are represented 

Osier bought original editions of the great writers in science and 
medicine, early books and pamphlets relating to his profession in 
America and, finally, the works of general authors, such as Milton, 
Keats, Shelley and Sir Thomas Brotvne Buying as extensively as 
he did and subscribing to more than forty journals, he soon had the 
house overrun 


4 Osier, W Bibliotheca Osleriana A Catalogue of Books Illustrating the 
History of Medicine and Science, Oxford, Clarendon Press, 1929 
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Then came liis removal to Oxford, where he found leisure and 
much greater opportunity for filling important gaps in his collection 
As the library grew, the plan for its catalogue gradually crystallized 
m his mind It was to have a definite educational value and literary 
and historical interest, and he conceived the highly original scheme 
of arranging the foremost authors in chronologic sequence, to give 
the student an easy giasp of the historic developments in medicine 

Faced with a bewildering variety and ever-increasing literature, how is the 
hard-pressed student to learn — first the evolution of knowledge in any subject, 
and secondly, the life and work of the men who made the original contribution^ 
The idea is to have in a comparatively small number of works the essential 
literature grouped about the men of the first rank, arranged in chronological 
order The fundamental contribution may be represented by a great Aldine 

edition, e g Aristotle, by the brief communication such as that of Darwin and 
Wallace in the Pioceedmgs of the Lmnaean Society, 1858, or by an eight-page 
pamphlet of Roentgen ^ 

His decision to divide the catalogue into eight sections, arranging 
the chief works chronologically, was horrifying at first to some of his 
librarian friends, but he gradually won them over He had intended 
to introduce each of the eight sections with a preface, but these were 
never written and the editors decided not to attempt them Division 
of the catalogue into sections made necessary a comprehensive index, 
which, even though set up in small type and in triple column, lan 
to eighty pages This remarkably accurate index is an indispensible 
reference tool for anyone delving into the history of medicine 

These plans for the “Catalogue” were made sometime before the 
First World War, and he had written many of the annotations but 
when the war came he had thousands of interruptions, and he died in 
1919, before the work of assembling his notes was actually begun 
Fortunately for posterity. Dr W W Francis, Osier’s scholarly nephew, 
was able, from 1922 to 1928, to devote himself unremittingly to the 
task, and the catalogue was eventually published in 1929, at the tune 
of the opening of the Osier Library at McGill 

Dr Francis, and those who assisted him with the editing (especially 
Reginald H Hill), scrupulously transcribed all of Sir William’s erudite 
and often amusing annotations, so that there emerged a catalogue 
latsonne, similar to Ferguson’s “Bibliotheca chemica,” with biographic 
and bibliographic notes for nearly all the mam entries The human 
touches thus imparted make the catalogue not a mere census of books 
but the living record of the man himself — his interests and loyalties 
and the turns of his mind By way of example, I should like to 
cite one of the annotations, that for a medical bibliography through 
the letters A and B, published in 1834 by one James Atkinson of York, 
for whom Osier had a particular admiration 
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If we can imagine a conclave of bibliographers in the Elysian Fields presided 
over by Rabelais, one of the most welcome members would be a man who had 
done but little to make a great name, but who had, like the chairman, done more 
to enliven a dry subject than any other member of the assembly The name of 
James Atkinson is probably unknown to a majority of my readers He was quite 
unknown to me until I accidentally picked up a volume a few years ago, “Medical 
Bibliography, A and B ” The dedication which I here reproduce (“To all idle 
Medical Students m Great Britain sit — with a picture of the sacuim) had a 
smack of the Cure of Meudon about it that promised much and then that a 
man should publish a two-letter bibliography was in itself a stimulus 

While the Osier “Catalogue” was going through the press, there 
occurred an amusing incident, which indicates that a bibhogiapher’s 
way IS not stiewn with roses Dr Francis discovered one day, when 
the “Catalogue” was m page proof, that Noel des Quersonnieies, the 
authoi of item no 2446, used “Noel” for his surname, hence, his 
work could not be listed with the D’s That left Dr Francis with 
a blank he had to fill in or be faced with the task of renumbering 
all the entries thereafter I was therefore dispatched to London, 
with the admonition that I must not return until I had found a rare 
book whose author’s name began with “Des ” As luck would have 
it, I happened on just the thing, the ^"Histone medteale de VAimee 
d’Onentf' by Baron Rene Nicholas Dufiiche Desgenettes, published in 
1802 Having great interest as an item of Napoleonic medicine, it 
proved to be an important addition to the Osier Library and, I am 
sure, did much to cement my friendship wtih Dr Francis 

The influence of Osier’s humanistic approach has been far reaching 
There are certainly hundreds of persons today, throughout the North 
American Continent and in Britain as well, who can trace their mteiest, 
great or small, m the history of their profession to some impetus given 
by Osier, and who, urged on by his example and enthusiasm, have 
committed then ideas and findings to paper Although I never knew 
Sir William personally, he remains for me, as for many others, a 
living voice which speaks from the pages of his essays and his cata- 
logue, and I think he has influenced my life moie than any other 
mentor I first met him — and I use the word “met” with intent — in 
1921, when I arrived at Oxford and Lady Osier generously gave me 
access to Sir William’s library She was the soul of hospitality, and 
anyone genuinely interested in Sir William’s books received a cordial 
welcome at 13 Norham Gardens There, during the next four years, 
I came to know him almost as intimately as if I had met him in the 
flesh, for his books were in a very leal sense a part of himself He 
loved them as he did his km, and there is scarcely a volume m that 
rich collection that does not bear some evidence of his interest and 
affection 
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To me it was a new world, and I recall the thrill of browsing 
among those hooks as vividly as if it had occurred yesterday Here 
weie the great landmarks of medicine and science, each one with a 
biogiaphic note or anecdote inserted, often in Osier’s own hand Here 
was the whole heritage of our great profession within easy reach 
In the background was a gracious and kindly woman, who, although 
bereft by the recent loss of her only son and her husband, had but 
one thought in life, namely, to see to it that Sir William’s plan for 
his library should he realized 

Not onl}'^ were the hooks annotated, but Sir William also had had 
the habit of mseitmg correspondence about them One afternoon I 
opened a copy cJf John Aikm’s “An Essay on the Relation of Natural 
History to Poetry” and found therein a letter from Sir Walter Fletcher 
It so aroused my interest that I copied it out on a card and foithwith 
began to collect everything that I could about the Warrington group 
in general, and about Joseph Priestley m particular The text of 
the letter dated March 1, 1918, was as follows 

Dear Osier, I am sending the Aikin today to you I am delighted to have any 
chance of filling a gap for you, even by such a trifle You will admit that you 
make it very hard to find any' joints in your harness' If you W'ant all Aikins 
things, wnll you put on a postcard what you have alreadv, and I will challenge 
myself to find some more if I can? 

It w'ould be great fun to w'ork at that Warrington circle Some day I must 
get out of the tram at that now horrible place and see what remains of the 
old life can be found My w ife’s great-grandfather. Sir Henry Holland, ow'ed a 
great deal I think to that Unitarian circle His father was Peter Holland, 
Surgeon, of Knutsford (the original of ‘Cranford’), whose father-m-Iaw was 
the Reverend W Willets, Unitarian, wdio persuaded Priestley to get on with 
his oxygen work, and wdiose mother-in-law' was Catherine Wedgw'ood, the great 
Josiah s favourite sister There w'as much linkage betw'een the Warrington, 
Manchester and Staffordshire Unitarians, and no doubt w'lth other groups else 
where Perhaps all this has been wwitten up, and I should like to find out Some 
of the best intellectual life in the country w-ent on in those circles— to wdiich of 
course the Darwins belong — and it ought not to be kept obscured from history 
merely because the orthodox and sterile Church in those days kept it out o 
University and social prominence Believe me, Yours sincerely, Walter M Fletcher 

In 1932, when invited to read a paper at the Johns Hopkins Medical 
History Club, I chose as ni)' subject the Warrington Academy'*, later, 

I sent a copy of the paper to Sir Waltei, reminding him of his letter 
to Osier His leply, written on March 27, 1933, a few weeks prior 
to his death, was characteristic 

I had utterly forgotten that letter of mine to Osier about the Warrm^on 
group, and I am really grateful to you for sending me a copy of it It brings ac 
very happy m emories I wonder how you came upon this? Did Osier put m 

5 Fulton, J F The Warrington Academy (1757-1786) and Its Influence 
upon Medicine and Science, Bull Inst Hist Med 1 50-80, 1933, m Bull Jo 
Hopkins Hosp , February 1933 
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correspondence into the Library at McGill ^ That note to him must have had some 
relation to my finding him a copy of the first (4to) edition of Ferriar’s Biblio- 
mania He told me he had looked in vain for this for a quarter of a century, 

I went with him and, I think, James MacKenzie to talk to Sir Alfred Keogh 
at the War Office about the disposal of heart cases during the War I left 
W 0 m Traf algal Squaie and walked up Charing Cross Road, and put my 
hand at once upon the Bibliomania, bound with some other pamphlets I sent 
It to him in a suitable dress with a triumphant cry' 

When I was half convalescent aftei pneumonia and empyema a year or two 
later, he came to my bedroom and left a parcel to be opened after he had gone, 
to cheer me up, as he said This was another copy he had found and had put 
into a lovely whole binding with a suitable quotation written inside it from 
the Philobiblon Happy, happy days when Osier was about' Things seem very 
dreary in comparison now 

This act was in keeping with one of Osier’s favorite aphorisms, 
that “every book has its natural 'habitat,” and nothing gave him greater 
personal pleasure than to fill a gap in the shelves of a fellow collector 
He also stimulated an unending series of interns and junior students 
by the gift of some important early book But foi him all this was 
leally bread on the water, for his friends, and his students, as they 
grew oldei, were never moie pleased than when they could find a 
book to add to his collection 

Although Sir William gave books most liberally to his friends and 
although during his life he would loan anything from his library, six 
months prior to his death he sent a memorandum to McGill, stating, 
“Books are not to be lent oi removed fiom the Library” This condi- 
tion has been most embarrassing to his librarian, and it is so completely 
foreign to Osier’s generous spirit that I have always suspected that 
he was unwell when he made the stipulation One hopes that his 
trustees will have the wisdom, one day, to set it aside 

His humanism found further expression in his advice to students 
about general reading, foi he felt that no man could have a well stocked 
mind who fed it with scientific liteiature alone Plato, Rabelais and 
Shakespeare he considered as important to a medical man as Starling’s 
“Physiology ” He would have been delighted with the bright fantasy 
lately conceived by Frederick C Irving, of Harvard, entitled “Aescu- 
lapius Inspects the Harvard Medical School ” ° In an imaginative 
conversation with a member of the faculty, Aesculapius says 

I realize that once a student embarks upon the pursuit of medicine he enters 
the most exacting novitiate there is— one which admits no opportunity for the 
further development of general culture I therefore ask you if, realizing this, 
Harvard Medical School requires that its matriculates be versed in such studies 
as literature— both classic and modern— history, philosophy, and the fine arts, 
for those form the background for every educated man'’ 

6 Irving, F C Aesculapius Inspects the Harvard kledical School, read 
before the Aesculapian Club, Jan 11, 1947, Privately printed [1947] 
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To this question, the reply is made 

By no means, Aesculapius Harvard Medical School — and in this it differs 
not at all from others m this country — requires that every student who enters 
should have devoted m college the equivalent of one year to biology, chemistry, 
and physics If a student who applies for admission to a medical school 

IS familiar with the pre-Socratic philosophy, or if he can read Horace, Dante, 
or Montaigne m the original, or if he understands how the introduction of 
perspective and the illusion of distance altered the course of Italian painting, 
he had best be quiet about it lest the authorities suspect that while prowling 
about m the enthralling storehouse of the past he has stolen too much time from 
his scientific studies 

This IS indeed a gieat pity [saj's Aesculapius], for when your students go 
out into the world to practice they will encounter among their patients and other 
laymen a number of people of intelligence and education, all their time will not 
be spent with other doctors 

Many have asked how Osier managed to acquit e his broad general 
knowledge m the midst of his innumerable professional responsibilities, 
responsibilities which demanded that he keep abreast of current medical 
literature The answer lies in his pragmatic philosophy, his way of 
life “A Way of Life” " was, in fact, the unpretentious title he gave 
to his intimate confession of faith before a group of students at Yale 
University in the spring of 1913, when, as Regius Professor of Medicine 
at Oxford, he had come to New Haven to deliver the Silliman Lectures 
on the evoluton of modern medicine 

His philosophy was a simple one that may be epitomized in a 
sentence from Carlyle which Osier had chanced on in the summer 
of 1871 when, at the age of 23, he was much worried about his own 
future “Our mam business,” Carlyle wrote, “is not to see what lies 
dimly at a distance but to do what lies clearly at hand ” Of this, 
Osier said “A commonplace sentiment enough, but it hit, and stuck, 
and helped, and was the starting point of a habit that has enabled 
me to utilize to the full, the single talent entrusted to me ” 

William Osier, as a student, thus disciplined himself into doing 
today’s work today and never worrying about the future or the past 
— living, as he put it, m day-tight compartments It was m this 
way that he was able to accomplish an astonishing amount of work 
and earn the time for the humanistic endeavors which were so impor- 
tant to him During breakfast he would often jump up a half-dozen 
times to consult some reference work to settle a point that had come 
up m general conversation or in the course of perusing the morning 
paper One of his pet tags, as he reached for a volume of the “Dic- 
tionary of National Biography,” was “The flighty purpose never 
IS o’ertook. Unless the deed go with it ” By keeping his mind thus 
constantljf on the alert, he piled up in his extraordinarily retentive 
memory a vast knowledge of art, literature and history And it was 

7 Osier, W A Waj' of Life, London, Constable & Company, 1913 
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his ability to call on this knowledge readily, in public addresses or 
private conversation, that made his discourse so full of interest and 
inspiration 

Osier’s most signal recognition as a humanist came in 1918, when 
he was elected president of the Classical Association, a society made 
up of a large group of scholars from British universities and schools, 
whose object is "to promote the development and maintain the well- 
being of classical studies ” The body was established in 1904, and 
its previous presidents had been such men as Lord Curzon, Piime 
Minister Asquith, Sir Archibald Geikie, Viscount Bryce and Gilbert 
Murray , Osier wrote a friend that every other year they had a common 
citizen, and that that was how he had happened to be elected However, 
when Muriay nominated Sir William as his successor, he referred to 
him as a man 

who IS not only one of the most eminent physicians in the world, but represents 
m a peculiar way the learned physician who was one of the marked characters 
of the seventeeth and eighteenth centuries and stands for a type of culture which 
the Classical Association does not wish to see die out of the world s 

Oslei chose as a title for his presidential address the following year, 
"The Old Humanities and the New Science ”” The theme was well 
expressed by the phrase of Prof J A Stewart "No humane letters 
without natural science, and no natural science without humane letters ” 
The choice of subject was a courageous one in view of the fact that 
it was being delivered m classical Oxford before a national body of 
classical scholars, but no one knew the pitfalls better than Osier or 
was more capable of dealing with them 

As background for the address, he selected twenty volumes from 
the "Bibliotheca Priina” section of his library to be placed on display 
— each of them a milestone in the evolution of science and medicine 
from Hippocrates to Newton In addition to the books, he arranged 
an exhibit of early scientific apparatus, prevailing on R T Gunther, 
a science tutoi at Oxford, to help him hunt out of obscure corners around 
the university the old astrolabes, orreries, telescopes, lenses and micro- 
scopes which were proof that Oxford had a glorious, if forgotten, past 
in experimental science Great interest was aroused by this exhibit, 
especially when Osier was on hand to tell the history and associations 
of the various instruments 

The address itself was probably the most remarkable of his career 
The war had broken his heart His only son was gone, and the impact 
of the war and his own loss on his sensitive nature appears in many 
passages But he was able to take solace in the texts he knew and 

8 Cushing, H , in introduction to Osier ® 

9 Osier, W The Old Humanities and the New Science, Boston, Houghton 
Mifflin Co, 1920 
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loved so well In a world so lately torn and shattered by the scientific 
instruments of war, theie was need, more than ever, of the leavening 
of the humanities He proposed that Oxford set an example to the 
world by integrating science and the humanities m a new “honour 
school,” m which the principles of philosophy would be dealt with 
111 relation to the sciences and m relation to literature and general 
history, an approach which the young George Sarton was then advocat- 
ing so warmly as the “new humanism ” The science student 

should go to the sources and in some way be taught the connection of Democritus 
with Dalton, of Archimedes with Kelvin, of Aristarchus with Newton, of Galen 
with John Hunter, and of Plato and Aristotle with them all Science will 

take a totally different position in this country when the knowledge of its advances 
is tl e possession of all educated men 

The address was presented m the great medieval hall of the Divinity 
School at Oxfoid The vice chancellor presided, and there was a 
large audience m colorful academic dress Standing m the black oak 
pulpit m scarlet gown and cap, vjth tbe sun filteiing through the 
ancient windows, Osier himself looked like a medieval figure William 
Welch, who happened to be m Oxford at the time, wrote that “the 
charm and interest of the address and its cordial appreciation and 
reception by the audience all combined to make a scene of brilliancy 
and delight which I shall always carry in my memory ” ® Welch 
was not alone m his enthusiastic reactions, for Sir Frederic Kenyon’s 
comment was that “no one could hear it without being impressed 
with Osier’s breadth of outlook, by his easy mastery of great tracts 
of liteiature and learning, by his all-embracing humanity m the widest 
sense of the term ” ® 

It was Osier’s last major address I think he realized that it would 
be so, for he put the best he had into it, and an appropriate message 
it was for one about to leave the “flaming ramparts of this world ” 
It summed up his philosophy regarding the inseparability of science 
from literatuie and learning, and it stands as a ringing valedictory to 
a lifework which earned him a place for all time m the ranks of the 
great humanist physicians 

And so he joined 

the choir invisible 

Of those immortal dead who live again 
In minds made better by their presence live 
In pulses stirred to generosity. 

In deeds of daring rectitude, in scorn 
For miserable aims that end with self, 

In thoughts sublime that pierce the night like stars. 

And with their mild persistence urge man’s search 
To 1 aster issues 

333 Cedar Street (11) 
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B etween 1895 and 1914 , Osier published a senes of four papers ’■ 
on the visceral manifestations of the erythema group of cutaneous 
diseases, pointing out, among other things, the frequency and severity of 
involvement of the kidneys in these conditions In the three eailier 
papers,^‘‘‘‘= written between 1895 and 1904, 29 examples of visceral mani- 
festations m patients in “the erythema group” were reported Fourteen 
of these had acute nephritis, and 5 of the 14 died of uremia Of the 14 
patients with nephritis, 13 had purpura 

As Osier well knew, this collection of cases contained examples of a 
number of diffeient conditions, “certain of the purpuras, angio-neurotic 
oedema, peliosis iheumatica, exudative erythema” A study of Osier’s 
case reports leads me to believe that of the 14 cases of nephritis, 1 
(case 14) was quite possibly an example of periarteritis nodosa, whereas 
the disease in 2 (cases 19 and 26) would almost certainly now be diag- 
nosed as disseminated lupus erythematosus and that in the remaining 11 
as examples of Schonlem-Henoch syndrome (idiopathic nonthrombo- 
penic purpura) It is clear from a perusal of the papers that Osier was 
deliberately grouping these various conditions because he sensed, early 
in his observations, and well before the date when anaphylaxis was first 
described, a common pathogenesis By 1904 this concept of a common 
pathogenesis had advanced a considerable way, by 1914 it was fully 
established The following quotations are relevant 

A criticism has been made on my previous papers that I had jumbled 
together a motley group of cases, some of purpura, some of angio-neurotic 
oedema, others of peliosis rheumatica, others again of exudative erythema I 
did so on purpose, for I was seeking similarities not diversities 

On the other hand the members of the erythema group have not all the same 
etiology, and, indeed, as is well known, the individual members have a very 
diverse etiology It is not unlikely that the poison in itself, of whatever 

kind, IS of less intrinsic importance than certain transient aspects of cell 
metabolism 

Chronic angio-neurotic oedema, urticaria, and some forms of purpura are 
possible anaphylactic phenomena in persons sensitized for certain protein sub- 
stances Before long the anaphylactic key will unlock the mystery of these 
cases 1*1 


1 Osier, W (fl) Am J M Sc 110 629, 1895 , (b) Brit J Dermat 12 227, 
1900, (c) Am J M Sc 127 15, 1904, (d) Brit M J 1 517, 1914 
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I propose to attempt to follow Osier’s example by grouping together, 
m this paper, a number of diffeient conditions which may have a common 
01 closely related pathogenesis I lefer to the various conditions which 
have one important factoi in common, that of disorders of the small 
arteries and capillaries of the kidney, leading to the production of 
nephrosclerosis (Bright’s disease) In doing so, I shall include some of 
the conditions studied by Osier but shall add to them other disorders 
known oi suspected, to be related This part of my paper is, in a 
sense, meiely an extension of Oslei’s observations I then propose to 
discuss the renal lesions developing in some cases of arterial hypertension 
and shall point out that, though of apparently different origin from those 
discussed m the earlier part of the paper, they are morphologically com- 
paiable, their similarity, indeed, being one of the major difficulties in the 
understanding of nephritis I shall then biiefly discuss the cause of these 
lesions associated with hypertension and their relation to the lesions in 
other forms of nephritis 

A few years ago, I suggested ^ that there were two types of nephritis 
m which the natural history of the disorder was so different as to 
justify their separate consideration I also indicated that theie were 
distinctive morphologic characteristics in these two types of nephritis 
I referred to these forms as type 1 and type 2 nephritis Type 1 
nephritis typically has an acute onset with hematuria, following a week to 
ten days after an infection (usually of the upper respiratory tract with a 
hemolytic streptococcus) Complete recovery is the rule, but the dis- 
order may run a rapidly progressive course to death from renal failure 
in SIX to twelve months , or it may become chi onic, with persistent 
albuminuria In the latter case renal failure with hypertension usually 
supervenes, often many years or decades later The essentially vascular 
nature of the lesions in type 1 nephritis is reflected in the pathologic 
picture In severe cases with death in the early stage, m addition to the 
changes in the glomeruli, acute necrosis of arterioles and capillaries may 
occur, in the long-standing, chronic cases the renal atrophy and fibrosis 
show a pronounced focal pattern, clearly related to the arterial blood 
supply Type 2 nephritis, in which classification I include the condition 
frequently known as “lipid nephrosis,” has a gradual onset, usually 
without hematuria and without any previous history of infection 
Recovery is exceptional, the disorder usually running a continuous and 
progressive course, with heavy albumin content of the urine and more or 
less constant edema If death does not occur from intercurrent infection 
in the early stage with severe edema, hypertension eventually develops, 
and the patient dies of renal failure, usually within two to ten years 
of the onset of edema The course of the disease may, however, vary 

2 Ellis, A Lancet 1 1, 34 and 72, 1942 
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fiom a few months to twenty or thirty years Complete recovery 
occasionally occurs, even when the disorder has been present for many 
years In the early stage, histologic changes similar to those occuri mg m 
type 1 nephritis, but less intense m degree, may be present, or there may 
be any gradation from this picture to that of so-called lipid nephrosis, m 
which, except for tubular degeneration, morphologic changes are insig- 
nificant or lacking In the latei stages the kidneys present a glomerular 
lesion, characterized particularly by lobulation and “hyabmzation” of the 
capillary tufts and by hyaline thickening of the basement membranes The 
lesion IS characteristically diffuse, all glomeruli being involved and all 
showing relatively the same stage and degree of change In late stages of 
both type 1 and type 2 nephritis, but especially of type 1, the morphologic 
picture IS complicated by added lesions resulting from the accompanying 
hypertension ^ 

It IS now generally accepted that acute nephritis is a phenomenon of 
hypersensitivity or is dependent on some similar antigen-immune body 
reaction, this concept was advanced by Schick as long ago as 1907^ 
It was developed especially by Longcope and his pupils,® by Masugi ® 
and by Swift and his associates Smadel and Fan In cases of type 1 
nephritis the common history of preceding infection affords clinical evi- 
dence for this view , in cases of type 2 nephritis such an association is not 
obvious, but this does not mean that it may not exist I shall return 
to this point later Irrespective of the question of etiology, this separation 
of two types of nephiitis has been widely accepted as facilitating an 
understanding of the natural history of nephritis It is especially helpful 
in the teaching of students and in determining the prognosis in individual 
cases 

In addition to the two types of classic nephritis, there are a number 
of conditions in which a nephiitis similar to, and sometimes difficult to 
distinguish from, the classic forms may occur In these conditions the 
associated nephritis occurs sufficiently often, or its mode of onset and 
course are sufficiently regular, to suggest that the nephiitis has an 
intrinsic relation to the original disorder I refer to the Schonlein- 
Henoch syndrome, rheumatic fever (though here the criterion of 
frequency does not apply), periarteritis nodosa, disseminated lupus 

3 Wilson, C , and Byrom, F B Quart J Med 10 65, 1941 

4 Schick, B Jahrb f Kinderh 65 172, 1907 

5 Longcope, W T J Exper Med 18 678, 1913, Am J M Sc 152 625, 
1916 , Bull Johns Hopkins Hosp 45 335, 1929 Lukens, F D W , and Longcope, 
W T J Exper Med 53 511, 1931 

6 Masugi, Beitrag z path Anat u z allg Path 91 82, 1933, ibid 

92 429, 1934, Zentralbl f inn Med 56 417, 1935 

7 Smadel, J E J Exper Med 64 921, 1937, ibid 65 541, 1937 Smadel, 
J E , and Farr, L E ibid 65 527, 1937 Swift, H F , and Smadel, J E ibid 
65 557, 1937 
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erythematosus, subacute bacterial endocarditis (paiticularly in the 
bactena-fiee stage) and amyloid disease 

Five of these conditions, nephritis, Schonlein-Henoch syndrome, 
rheumatic fever, periaiteiitis nodosa and lupus eiythematosus, have a 
further important common feature, an acute, focal, neciotizing lesion of 
aiteiies or arterioles, sometimes also involving capillaries The lesion 
occurs consistently in some of these conditions, for example, periarteritis 
nodosa, but rarely in others, such as rheumatic fevei The morphologic 
characteristics of the necrotic lesions of blood vessels have a great 
similarity in the different diseases Apart from the size of the vessel 
affected and the area of distribution, their features may be difficult or 
impossible to distinguish It is dangerous to base a conclusion of simi- 
larity on morphologic changes alone, but in these conditions there are 
also similarities in certain clinical features and some evidence of a com- 
mon pathogenesis All five conditions may overlap the one with the 
other, and in all five, with the possible exception of lupus erythematosus, 
there is good ground for the belief that they are associated with an 
antigen-immune body reaction akin to anaphylaxis 

PERIARTERITIS NODOSA 

The important observations of Rich and his associates Folks and 
Gregory ® brought new light to the etiology of this condition Rich 
reported the finding at autopsy of vascular lesions characteristic of 
periarteritis nodosa in the viscera of 5 patients who, shortly before 
death, had had h 3 '-persensitive reactions following therapeutic injections 
of foreign serum Four of the patients had also received sulfonamide 
drugs, but the evidence indicated that in at least 2 of them the hyper- 
sensitive reaction was serum sickness, not drug hypersensitivity The 
fifth patient had serum sickness without sulfonamide thei apy , a biopsy 
specimen from a muscle showed vascular lesions typical of periarteiitis 
nodosa In another patient, who had had sulfathiazole prophylactically 
(but no serum), similar lesions were observed A search of tl e records 
of the Johns Hopkins Hospital revealed only 1 case in which postmoitem 
examination had been done on a patient with serum sickness, examina- 
tion of sections showed periarteritis nodosa Clark and Kaplan ” had 
previously noted arterial lesions of precisely the same character in 
2 patients who had had serum sickness before death , sulfonamide drugs 
had not been given In a second paper, Rich and Folks reported an 

8 (a) Rich, A R Bull Johns Hopkins Hosp 71 128, 1942 {b) Rich 
A R , and Folks, R H , Jr ibid 71 375, 1942 (c) Rich, A R , and Gregory, 

J E ibid 72 65, 1943 

9 Clark, E, and Kaplan, B I Endocardial Arterial and Other Mesen- 
chvmal Alterations Associated with Serum Disease in Man, Arch Path 24 458 
(Oct) 1937 
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additional instance of pei lai teritis nodosa following a hypersensitivity 
leaction dm mg the piophylactic admmistiation of sulfathiazole Further, 
Rich and Gregoiy®'^ described the expei imental production of typical 
peiiarteiitis nodosa by establishing in rabbits a condition analogous to 
serum sickness m man Large amounts of horse serum (10 cc pei 
kilogram of body weight) were used as the sensitizing dose , in 9 animals 
seium alone was given, and in 5 sulfadiazine was also admmisteied 
Penal tei itis nodosa occuried m 12 of the 14 inoculated animals 
Germane to this discussion is the fact that “acute diffuse glomerulo- 
nephritis” occurred m 10 of the 12 rabbits showing vascular lesions, and 
that “the nephritis had the histological characteristics of acute glomerulo- 
nephi itis in man ” The authors concluded that their experimental and 
clinical evidence showed that “widely diffeient types of sensitizing 
antigens are capable of causing periarteritis nodosa m man ” 

The observations of Rich and his colleagues on the anaphylactic 
nature of periarteritis nodosa and the demonstration of acute diffuse 
glomerulonephritis m 10 of 14 labbits sensitized with laige doses of 
horse serum, and m 10 of 12 rabbits showing arterial lesions, must be 
given a central place, for periarteritis nodosa is an integrating link m 
the conditions under consideration 

SCHONLEIN-HENOCH SYNDROME, ACUTE NEPHRITIS, 
RHEUMATIC FEVER AND PERIARTFRITIS NODOSA 

Gairdner,^® m a careful study of the Schonlem-Henoch syndrome, 
presented evidence i elating the syndrome to acute nephritis, rheumatic 
fever and periarteritis nodosa He pointed out that the syndiome fre- 
quently coexists with nephritis, and occasionally with rheumatic fever, 
and that the necrotizing arteriolar lesions provide a suggestive pathologic 
link with pel larteritis nodosa Further, acute nephritis, periarteritis 
nodosa and rheumatic fever also show a tendency to coexist In all 
four conditions there is evidence of hypersensitivity, sometimes bacterial 
and sometimes nonbacterial, as an etiologic factor My own expei lence, 
gamed chiefly from the stud}- of nephritis, confirms Gairdner’s observa- 
tions I have been impressed by the association of nephritis with the 
Schonlem-Henoch syndi ome and with periarteritis nodosa While 
acute nephritis is a rare complication of iheumatic fever, chronic rheu- 
matic disease occuis sufficiently often m association with nephritis to 
suggest a connection between the two conditions Gairdnei pointed out 
that m all four conditions save iheumatic fever a vasculai lesion is the 
dominant featuie and that m rheumatic fever a generalized arteriolitis, 
which occurs m a pi oportion of cases, is with difficulty distinguished from 
periaiteiitis nodosa, as Aschoff himself first noticed in 1904^^ 


10 Gairdner, D Quart J Med 17 95, 1948 

11 Aschoff, L Veihandl d deutsch path Gesellsch 8 46, 1901 
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DISSEMINATED LUPUS ERYTHEMATOSUS 

I have pointed out that a reieading of Osier’s reports of instances 
of nephritis occuinng in cases of the erythema group of cutaneous 
diseases suggests that at least 2 cases were examples of what is 
now called disseminated lupus erythematosus It is to Baehr, Klemperer 
and Schifnn and to Klemperer, Pollack and Baehr that one is 
chiefly indebted for knowledge of the natural history and the pathologic 
anatomy of this condition Renal lesions are a frequent manifestation 
m this disorder, Klemperer, Pollack and Baehr stated that they were 
specific, but from the description the lesions showed great similarity to 
those in certain examples of classic nephritis The authors stated that 
the disease is a widespread disorder of collagen In their clear, factual 
report on “Pathology of Disseminated Lupus Erythematosus,” they 
w’^ere careful to state that “speculations as to etiolog}^ are not germane to 
the purpose of this paper ” But, in the course of their discussion, they 
did say 

There are, however, other diseases in which widespread injury of collagen plays 
an outstanding role Thus, rheumatic fever and generalized scleroderma demand 
comparison and differentiation Moreover, the extensive vascular alterations in 
periarteritis nodosa and in accelerated arteriosclerosis, as well as the glomerular 
lesions in diffuse and focal glomerulonephritis, exhibit undoubted similarities 
which necessitate discussion 

The authors then proceeded to discuss the similarities and to minimize 
their significance because of the variations in the different disorders 
Obviously, one cannot repeat here their arguments, wduch w^ere pro- 
longed and penetrating , but, in spite of the differences wduch they 
elaborated, there are undoubted similarities Thus, in discussing the 
vascular lesions in disseminated lupus erythematosus and periarteritis 
nodosa, they stated 

While the vascular lesion in both diseases may be differentiated (seventy and 
localization), they are nevertheless fundamentally similar so far as primary damage 
of collagen underlies the definitive vascular alteration 

Again, in discussing the lesions of disseminated lupus erythematosus and 
of nephritis 

The ‘wire loops’ seen in nephritis arc tinctonally and configurately, as far as 
we can determine, identical with those found in lupus erythematosus 

It lb apparent from these quotations that disseminated lupus er}ffhema- 
tosus has certain similarities to the conditions previously discussed in 
this report, but these similarities are not so clearly defined as in the 

12 Baehr, G , Klemperer, P , and Schifnn, A Tr A Am Physicians 
50 139, 1935 

13 Klemperer, P , Pollack, A D , and Baehr, G Pathology of Disseminated 
Lupus Erythematosus, Arch Path 32 569 (Oct ) 1941 
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relation among the other membeis of the gioup Further, though a 
hypersensitivity reaction has been suspected in cases of lupus eiythema- 
tosus, I know of no evidence other than the occurience of neciotic 
vascular lesions, the development of renal capillaiy lesions and the fact 
that the condition is appaiently primarily a disorder of collagen which 
suppoits this hypothesis My own experience with disseminated lupus 
eiythematosus is not adequate to cany the discussion further 

SUBACUTE BACTERIAL ENDOCARDITIS 

In this condition, a variety of lesions occur m the kidney, making 
the picture difficult of analysis The commonest lesion is probably 
hemorrhage into the capsular space, with subsequent epithelization and 
fibrosis, as described by Russell There occur also multiple emboli, 
resulting in areas of focal nephritis In addition to the focal lesions, 
diffuse nephritis, resembling the classic disease, may occur As was 
pointed out by Libman,^® the nephritis usually occuis only in the 
bacteria-free stage, when some degree of immunity to the infecting 
organism has developed, suggesting again an antigen-immune body 
reaction 

AMYLOID DISEASE 

Surprise may be expressed that I should include amyloid disease as 
a condition with which nephritis is associated, since amyloid disease of 
the kidney is normally regarded as a form of “nephrosis ” I believe 
that this distinction of nephrosis and nephritis has been overemphasized 
and IS largely artificial As I have pointed out,^ in my experience there 
IS no justification for the distinction between nephritis and “lipid 
nephrosis ” I am equally convinced that the genesis and mode of 
development of the pathologic process in “amyloid nephrosis” justifies 
the older association with nephritis, which was unwittingly made by 
Bright himself Amyloid disease is now generally accepted an as antigen- 
immune body phenomenon For this opinion there is convincing evi- 
dence, both experimental and from the natural history of the disease 
Amyloid disease is, however, obviously not an example of the “anaphy- 
lactic” type of antigen-immune body reaction, typically presenting in 
serum sickness, here, one has to do with a reaction of insidious onset 
and slowly developing tempo It is of interest that the slowly developing 
leaction leads to morphologic changes in the kidney which have a close 
1 esemblance to type 2 nephritis At times it is only by specific staining 

14 Russell, D S A Classification of Bright’s Disease, Medical Research 
Council, Special Report Series, no 142, London, His Majesty’s Stationery Office, 
1929 

15 Libman, E, cited by Fishberg, A M Hypertension and Nephritis, ed 4, 
Philadelphia, Lea & Febiger, 1939, p 426 
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methods that amyloid disease of the kidney can be distinguished from 
type 2 nephritis Similarly, the renal lesion in disseminated lupus 
erythematosus, as described by Klemperer, Pollack and Baehr,^® bears 
a close resemblance to the lesion in those examples of type 2 nephritis 
in which thickening and hyahnization of the basement membrane is the 
dominant lesion Further, in diffuse nephritis complicating the bacteria- 
free stage of subacute bactena.1 endocarditis, or accompanying chronic 
rheumatic disease, the lenal lesion often resembles that of type 2 
nephritis 

Reviewing the whole group of conditions with which nephritis is 
associated, one is led to the conclusion that the response of the kidney 
to antigen-immune body reactions may be one of two distinct kinds 
The first is an acute anaphylactic response, from which recovery is the 
rule , in fatal cases vascular necrosis is seen to be a prominent feature 
The second is an insidious and usually progressive response of less 
intensity, in which vascular necrosis is minimal, in this type of 
response, the disorder of glomerular permeability is conspicuous and 
prolonged, and a distinctive type of structural alteration develops 
While the reaction usually conforms to one or the other of these patterns, 
occasionally both types of response are encountered in the same case 

RENAL LESIONS ACCOMPANYING HYPERTENSION 

I turn now to a disorder of a different kind, in which damage to 
small arteries and capillaries of the kidneys leads to a morphologic picture 
often indistinguishable from that of nephritis I refer to the changes 
occurring m the kidney as a result of hypertension, which reach their 
maximum expression m “malignant hypertension ” The subject is 
discussed at length m my Croonian lectures,^ m which the development of 
knowledge of the lesions of the kidney arising from hypertension, 
culminating m their experimental production m animals, is traced 
Here it is necessary only to emphasize certain similarities between the 
lesions and those alread}'^ discussed The most striking of these 
similarities is the character of the acute lesions occurring m the arterioles 
In spite of their different causation, these acute vascular lesions are 
essentially similar m “malignant hj^pertension,” m severe type 1 
nephritis, m periarteritis nodosa, m the Schonlem-Henoch syndrome 
and m rheumatic fever when the}^ occur m that condition The morpho- 
logic features of these acute arterial lesions vaiy considerably, but the 
essential process is apparently similar m all In my experience, the 
commonest demonstrable change is swelling of the so-called ground 
substance of the wall of the vessel It is best seen in the subendothehal 
layer of the intima, where it often leads to separation of the endothelium 
from the elastic interna, with resulting narrowing, or even complete, 
obhterdtion of the lumen , subsequently, the homogeneously swollen 
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portion of the intima may become organized, giving rise to so- 
called, but misnamed, endaiteiitis fibrosa In the more severely afifected 
vessels necrosis occurs and may involve all coats, leading to their dis- 
ruption The piocess is best seen m periarteritis nodosa, m which 
the vessels are large The destruction may be so severe as to suggest 
release of a lytic substance 

The similarity of the lesions m the kidney arising from the nephritic 
process, on the one hand, and from hypertension, on the other, and 
affecting both the glomeruli and the vessels, has been one of the ma’or 
causes of confusion in interpieting the histologic pathology of nephritis 
The difficulty is complicated by the fact that m the chronic stages of 
nephritis, lesions resulting from hypei tensive vascular disease may be 
supenmiposed on the lesions of the original nephritis The problem has 
been discussed by Wilson and Byrom,^ who, as a result of their differ- 
entiation of the two types of lesions, advanced the concept of a “vicious 
circle” in the pathogenesis of the lenal lesions As one becomes moie 
closely acquainted with the natural history of nephritis in both its 
clinical and its histologic development, one appieciates how much of 
the confusion which has surrounded the subject has arisen from the 
combination of these two types of renal vascular damage the “anaphy- 
lactic” and the hypertensive “Malignant hypertension” with peri- 
arteritis nodosa-hke lesions of the larger renal vessels may be almost 
indistinguishable from periarteritis nodosa with terminal malignant 
hypertension resulting from lesions of the renal arteries The separation 
may indeed be impossible unless one has information about the early 
stage of the disease But the problem is most evident m the differenti- 
ation of malignant hypertension and chronic nephritis with malignant 
termination — the traditional problem of “chronic interstitial nephritis ” 
Only a careful study of the natural history of nephiitis, which gives a 
longitudinal instead of a tiansverse section of the disease process, will 
lead to the true inteipretat.on 

In spite of the similaiity of the renal lesions m the conditions 
previously discussed and in malignant hypertension, there is no obvious 
indication of a common cause In the former the lesions are thought 
to be anaphylactic in origin, and comparable to the acute necrotic 
vascular lesions seen in the Arthus phenomenon In malignant hypei - 
tension there is nothing to suggest hypersensitivity , here one must look 
foi another cause 

W ilson and Byrom ® stated that as a result of their observations on 
experimental hypertension m rats, they considered the lesions occurring 
in those circumstances a direct result of the hypertension Goldblatt 
disputed this view, holding that a second, unknown, humoral, factor, 
possibly associated with renal failure, was responsible The pros and 

16 Goldblatt, H J Exper Med 67 809, 1938, Physiol Rev 27 120, 1947 
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cons of the discussion may be found in a recent paper by Byroin and 
Dodson I agree with them that Goldblatt’s arguments are not vaild 
In the same paper, Byrom and Dodson reported the expei iinental 
pioduction m rats of “typical acute necrotising arteritis” of the kidney, 
produced by “brief artificial overdistension of the arterial tree ” This 
was brought about by repeated forcible injection with a syringe of 
Ringer’s solution into the left common caiotid arterv The authors 
concluded 

This experiment shows that sudden brief rises in intra-arterial tension ean 
direetly cause typical fibrinoid arterial necrosis in a normal animal and that the 
smaller arteries of the kidney arc selectively vulnerable the arterial muscle 
giving way suddenly and locally under the strain and provoking a •vigorous attempt 
at repair 

In the course of the experiments, Byiom and Dodson noticed that 
there was blanching of the renal cortex immediately after the injection 
and that after several injections focal pallor of the cortex persisted 
The authors appreciated the significance of the observation but discounted 
its importance, as they considered the vasoconstriction too tiansient to 
explain the vascular necrosis, and concluded, therefore, that it was 
due to overstretching But the persistence of focal cortical blanching 
aftei the increased vascular tension had disappeared suggests a secondary 
mechanism, and the fact that subcapsular pallor was still present three 
days later, after death, suggests that the secondary mechanism had per- 
sisted While it IS conceivable that mechanical stress alone might produce 
death of the wall of the vessel, I consider it more likely that the observed 
vasoconstriction following the injection may have resulted in a diveision 
of blood from some parts of the vascular tree, the cause of necrosis 
being acute ischemia rather than mechanical stress 

I have so far discussed the pathogenesis of renal lesions, first, in a 
variety of conditions in which nephritis seems to occur as a manifestation 
of an antigen-immune body reaction, and, second, in hypertension 
Although vascular damage is an essential feature in both types of dis- 
order, the mechanism of its production is not adequately explained in 
either Indeed, the explanation will not be forthcoming until more is 
known about the functional disturbance which precedes the organic lesion 
It may be appropriate, at this point, to draw attention to another cause of 
nephritis From early times, clinicians have been impressed by the 
sudden and rapid onset of acute nephritis after exposure to cold, wetting 
and immersion The causative mechanism is not known, but the most 
plausible explanation is that a severe reflex vasoconstriction leads to 
renal ischemia Is there, perhaps, the suggestion here of a common 
denominator which may appl)'^ to all the conditions under discussion, 

17 r.yrom, F B , and Dodson, L F J Path & Bact 60 357, 1948 
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namely, vasoconstriction leading to acute ischemia, with resultant dam- 
age to arterioles and capillaries^ The work of Trueta, Baiclay, Daniel, 
Fianklin and Pnchaid^*^ revealed a mechanism through which such 
vasoconstriction and renal ischemia might be brought about These 
woikers showed that an alternative intiarenal circulation, under nervous 
control and m which large areas of the lenal cortex may be by-passed, 
occurs m animals and is piobably present in man Such a mechanism 
could piovide a common pathogenesis of all the conditions described in 
this paper There is, I must emphasize, no diiect evidence to suppoit 
this suggestion No indication exists that such a mechanism operates 
in anaphylaxis, in hypei tension oi m chilling of the body surface But, 
to me, so revolutionary is the fact, revealed by Trueta and his associates, 
of the occurrence under neivous stimuli of changes m the cahbei of 
main vessels, associated with a variable by-pass legulating the site and 
extent of capiliaiy activity, that it seems to demand a reconsideration of 
the whole concept of the physiology and pathology of the kidney How- 
ever, my purpose is merely to gioup together a number of conditions 
with certain features m common I am seeking, in the words of Osier, 
“similarities not diversities,” in the hope that one day the key will be 
found to unlock the mysteries of these conditions, with which the names 
of so many of our great physicians, including him whom we honor in 
this memorial number, are associated 

37 Saint Giles's 

18 Trueta, J , Barclay, A E , Daniel, P M , Franklin, K J , airl Prichard, 
M M L _ Studies of the Renal Circulation, Oxford, Basil Blackwell & Mott, 
Ltd, 1947 ~ 



POSTHUMOUS TRIBUTES TO SIR WILLIAM OSLER 
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All of him that we value here 

Wakes on the morn of Ins hundredth year 

^ ^ VERY gift of the gods was his He was one of nature’s 

' chosen ” So wi ote the late Fielding Garrison of Osier It is 
almost thirty 3'’ears since he died, and his eminence as a teacher and 
physician has not waned Indeed, the years have added to his glory No 
one has m any way taken his place as “the young man’s friend” and as 
“the world’s best doctor ” 

Who can ever truly estimate the greatness of such a man ? His fame 
lies not only m his achievement as a physician whose judgment in all 
things medical was outstanding, m his rich knowledge of biblical lore 
and m his remarkable learning of the Greek and Latin writers and 
his familiarity with philosophy and literature throughout the centuries, 
but m something greater still his broad culture, combined with a 
kindred spirit toward all things, great and small, he thus taught and 
brought out the best in all mankind 

His popularity was, and still is, as great in England as in America 
This international regard for him is indeed a striking manifestation of 
the esteem m which he was held Seldom has any man attained the 
appreciation of his fellow citizens within his lifetime as did Osier 

One may obtain some perception of the man from his own writings 
and from what has been written about him The many honors conferred 
on Osier during his lifetime have been given in careful detail by Cushing,^ 
in his incomparable biography An effort has been made in the present 
paper to tell succinctly of the posthumous tributes to him, with pen or 
otherwise, they range into thousands In a short article they cannot 
all be enumerated and described , so for the sake of simplicity they have 
been classified 

From the Department of the History of Medicine and Bibliography, University 
of California Medical School 

1 Cushing, H The Life of Sir William Osier, Oxford, Clarendon Press, 

1926 
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MEMORIAL SERVICES 

A Christ Church Cathedral (Funeral), Oxford, England, Jan 1, 1920 " 
B St Paul’s Church, Baltimore, Jan 1, 1920, address by Rev H, P 
Almon Abbott^ 

C St James’s Cathedral, Toronto, Canada, Jan 11, 1920® 

D Oinst Church Cathedral, Montreal, Canada, Feb 1, 1920 ^ 

MEMORIAL MEETINGS 

A Medical and Chirurgical Faculty and Book and Journal Club, Balti- 
more, Jan 9, 1920 ® 

B New York Academy of Medicine, New York, Feb 28, 1920 ® 

C Johns Hopkins University, Baltimore, March 22, 1920 ^ 

D Simcoe County Medical Association, Bond Head, Ontario, Canada, 
Sept 20, 1930® 

A Medical and Chirurgical Faculty and Book and Journal Club 

The Osier Memorial Meeting of the faculty was held jointly with the Book 
and Journal Club at the home of the Club on Jan 13, 1920 After a resolution 
on Osier's death, Dr Harry Friedenwald told of the saintly qualities of Osier, 
his interest in books and libraries was related by Dr John Ruhrah, an address 
was given by Francis Packard on Osier’s services to medical history, and Dr 
William S Thayer spoke on “Osier” 

B New York Academy of Medicine 

At a special meeting, Dr George David Stewart presided and made the 
introductory remarks Sir William’s great friend, Dr Francis J Shepherd, of 
Montreal, spoke of Osier as a student at McGill, emphasizing how the young 
men loved and revered him He told how Osier’s wisdom had harmonized the 
various factions in the medical world and described his scientific methods in the 
veterinary school, his great success as the first pathologist of the Montreal 
General Hospital and how his enthusiasm infected others Dr Thomas McCrae 
‘gave a resume of Osier’s life, dwelling on his various activities in Canada, the 
United States and England In referring to Osier’s devotion to Linacre, Harvey 
and Sydenham, he added what is so truly felt that Osier combined the qualities 
of all three The tribute to Osier as a man of letters was given by Dr Edward 
C Streeter, of Boston He stressed the literary acumen and the unique combination 
of qualities which accounted for Osier’s distinguished place in the world 

2 The Osier Memorial Service, St Paul’s Church, Baltimore, Jan 1, 1920, 
Baltimore, privately printed, 1920 

3 Osier Memorial Service, Canad J Med & Surg 47 120-130, 1920 

4 Memorial Services, Christ Church Cathedral, Montreal, Feb 1, 1920, Bnt 
M J 1 205, 1920 

5 Osier Memorial Meeting of the Medical and Chirurgical Faculty and the 
Book and Journal Club, Bull M & Chir Fac Maryland, 12 60-78, 1920 

6 Memorial meeting of the New York Academy of Medicine, New York M J 
111 920-924, 1920 

7 Osier Memorial Meeting at Johns Hopkins University, Johns Hopkins 
Alumni Mag 9 296-311, 1921 

8 Gwyn, N B Simcoe County Memorial Meeting at Bond Head, Canad 
M A J 23 704-705, 1930 
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C Johns Hopkins Universit}’’ 

A memorial meeting was held on Jilarch 22, 1920, at the institution where 
Osier had worked for sixteen 3 'ears Henry Van Dyke paid tribute to Osier’s 
remarkable personality and, from Tennyson’s “In Memoriam,” quoted the lines 
so appropriate to Osier — “Wearing all that weight of learning lightlv like a 
flower ’’ 

Dr William H Welch, so long Osier’s confrere, stressed the sound medical 
organization of Osier’s service at Johns Hopkins Hospital, and his methods and 
merits as a clinical teacher and as a public-spirited citizen Dr AViIham S 
Thayer’s words bared the heartstrings of a beloved disciple and colleague, and 
Mrs Edith G Reid expressed her sentiments in “Osier as Giver of Life ” 

D Simcoe County Medical Association 

Under the auspices of the Simcoe County Aledical Association, a memorial 
service w^as held at Bond Head, wdiere Osier was born, at an afternoon session 
of the district medical meeting of the Ontario Aledical Association, amid many 
relatives, family friends and members of the medical profession in the vicinity In 
Trinity Church, -where his father had been rector for many years and where 
Osier w'as baptized, a simple chuich service w'as conducted by the Lord Bishop 
of Toronto Dr Cummings of Bond Head presented, on behalf of the medical 
association, a stained glass wundow' and a brass tablet Dr Norman Gwyn of 
Toronto, Osier’s nephew, ga\e the address of the day, and the granddaughter 
of Sir Edmund Osier unveiled both tributes 

OBITUARIES AND EDITORIALS 

After the death of Osier, innumerable obituaries, articles ot ai^preci- 
ation and sentiments extolling his influence appeared in journals far 
and tvide, lay and medical In the Abbott memorial ^ oliime,® the 
bibliography is given Plans have been made to bring the list up to 
date in the near future Many editorials have been dedicated to his 
influence and his deep interest in medicine, including his contributions 
to pathology, and stirring tributes have been paid to him as a man and 
as a physician 

MEMORIAL VOLUMES AND ISSUES OT JOURNALS 

A Biilletm of the Medical and Clw w gical Faculty, Maiyland'’ 

B Bulletin of the International Association of Medical Museums ^ 

C Canadian Medical Association JouinaM^ 

D Canadian Journal of Medicine and Siiigeiy'^^ 

E Tufts College Medical JoiiinaH- 

9 Abbott, M E Sir William Osier Memorial Number Appreciations and 
Reminiscences, Bulletin 9, International Association of Medical Museums Toronto, 
Murray Printing Co , Limited, 1926, pp 607-626 

10 Canad Af A J , Special Osier Anniversary Number, July, 1920 

11 Canad J Med & Surg 47 105-164, 1920 

12 Tufts Coll AI J 5 2-24, 1939 
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A Bulleftn of the Medical and Chirui gical Faculty, Maiyland 

In the Osier memorial issue of the bulletin are recorded the details of the 
memorial meeting mentioned The resolution on Osier’s death is given in detail 

B Bulletin of the International Association of Medical Museums 

For an outpouring of appreciation of Osier, one turns to the memorial volume 
edited by Maude E Abbott This fine book, dedicated in loving memory to Sir 
William Osier, is composed of articles written by devoted friends, confreres 
and former students Editorials are dedicated to his influence in medicine and 
to his contributions to pathology, and moving tributes, to Osier as a citizen and 
practitioner The general articles deal with Osier’s work as clinician, great teacher 
and bibliophile, in the biographic subdivisions are covered his early years and the 
Montreal, Philadelphia, Baltimore and Oxford periods Appended to each chrono- 
logic section are groups of delightful articles, written by those who knew him and 
had contact with him during those years Added are a classified bibliography of 
his writings and a list of writings about him (described later m the present paper) 
Illustrations of memorials, also described here, add further interest to the extensive 
collection 

C Canadian Medical Association Journal 

In the memorial number is printed in full the sermon preached at the memoiial 
services held at Christ Church Cathedral in Montreal There are also sixteen 
other articles, written by friends and formei students, depicting his years in 
Canada, Philadelphia and Baltimore His last days are eloquently described by 
his old friend. Dr George Adami 

D Canadian Journal of Medicine and Smgeiy 

An editorial by Irving H Cameron brings out the influence of James Bovell 
on Osier, and a striking comparison is made with the great Boerhaave, of Leyden 
The address, by Rev T C S Macklen, at the memorial services at St James’s 
Cathedral, Toronto, is reprinted m its entirety Dr Lewellys F Barker relates 
much about the busy life in Baltimore, the relations with other physicians and 
consultation work, the activities with the Book and Journal Club, which Osier 
started, his enthusiasm for public work, his helpfulness to the nursing school, 
and his unceasing regard at all times for the students 

His years at Montreal are described by his great friend and associate. Dr 
Francis J Shepherd, and Dr Alexander McPhedran reviews his influence on 
medical education in the United States The genius as a teacher is recalled by 
Dr Harold C Parsons Dr C K Clarke truly states that Osier’s name is one 
of the greatest in medicine that the world has ever known From his nephew, 
Dr Norman B Gwyn, one learns about the fine home influences that went to 
make him the rare man he was Dr Helen MacMurchy, who was a graduate 
student at Johns Hopkins in the early days, gives a fascinating account of the 
famous Thursday morning clinic 

E Tufts College Medical Journal 

The March 1939 number of the journal is called “The Osier Edition ’’ Both 
Dr Joseph Pratt and Dr Fred W Thyng give charming pictures of Osier, and 
an interesting account of a daj' at Osier’s clinic is furnished by Dr Edward N 
Cartnick Dr Lenard Klein gives a sur\ey of the summer work done by the 
Osier society of that institution 
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BIOGRAPHIC MATERIAL 

Complete Books 

A Cushing, Harvey Life of Sir William Osier ^ 

B Reid, Edith Gittmgs The Great Physician A Short Life of Sir 
William Osier 

A “Life of Sir William Osier” 

Cushing’s biography of Sir William Osier is considered the greatest, and is 
certainly the most comprehensive, ever written about any physician It is a 
masterpiece of English literature The author has described, in amazing detail 
and with great charm. Osier’s growth and development, his achievements and 
the underlying qualities of his character The years as a schoolboy, student and 
teacher, his great love for the medical profession, his influence on all who came 
within his reach, the extraordinary number of contributions to medical science 
and literature, and the unceasing kindness to all are so wonderfully unfolded 
that one closes the volumes reluctantly, only to return to them again and again 
The measure of the success of the biography is illustrated strikingly in the 
profound effect it has had on those who never even knew Osier, among the laity 
as well as in the profession One recalls the enthusiasm of Elmer Smith, an 
attorney in Chicago, who, after reading the volumes, became an Osier enthusiast 
and, for the remainder of his life, collected the literary writings of Osier Smith 
published two booklets, expressing admirably the profound impression the 
biography made on him Cushing was awarded the Pulitzer Prize for the biography 
in 1926“ 

B “The Great Physician” 

In this brief account, Edith Gittmgs Reid, a friend of the Osiers, reaches her 
objective of bringing forth the essential facts and fine qualities of the life of 
Osier Her little daughter and Osier’s son. Revere, were playmates, and Osier 
frequently visited her home, thus enabling her to portray another unusual side of 
his nature — ^his genuine love of and joy in children The volume is a remarkable 
picture of Osier through the eyes of a sensitive layman 

Sketches 

A Addison, Agnes Portraits in the University of Pennsylvania^® 

B British Med^cal Journal 
C Castighoni, A History of Medicine 

13 Reid, E G The Great Physician A Short Life of Sir William Osier, 
New York, Oxford University Press, 1931 

14 Smith, E A Sir William Osier as Seen by a Layman, Chicago, privately 
printed, 1931 , The Impress of Books upon Life, Chicago, privately printed, 1943 

15 Fulton, J F Harvey Cushing, Springfield, 111 , Charles C Thomas, Pub- 
lisher, 1946, p 463 

16 Addison, A Portraits in the University of Pennsylvania, Philadelphia, 
University of Pennsylvania Press, 1940, pp 39 and 40 

17 William Osier A Short Biography and Some Tributes to His Memory, 
Bnt M J 1 1-33, 1920, also printed as a brochure 

18 Castighoni, A History of Medicine, translated from the Italian and edited 
by E B Krumbhaar, New York, Alfred A Knopf, Inc, 1941, pp 822-824 
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D Garrison, F H Introduction to the History of Medicine 
E Kagan, S R Leaders of Medicine Biographical Sketches of 

Outstanding American and European Physicians 
F Lambert, S W , and Goodwin, G M Medical Leaders from 

Hippocrates to Osier 

G Lambert, S W , and Goodwin, G M Minute Men of Life The 
Story of the Great Leaders in Medicine from Hippocrates Down to 
the Present Day 

H MacDonald, Adrian Canadian Portraits 

I Morley, Christopher Modern Essays for Schools, Selected by 
Qiristopher Morley 

J Moulton, F R , and Schifferes, J J The Autobiography of 

Science 

K Newman, G William Osier A Physician of Two Continents 

L Sherman, S William Osier, the High Calling of Medicine 

The admiration of a widely varied group of persons has prompted them to 
express their equally varied feelings and thoughts, inspired either by personal 
association or by indirect influence through Osier’s writings or those about him 
The sketches differ in length and detail 

Appreciations and Reminiscences 

Still another group of writings in praise of Osier is composed of 
the almost countless articles in medical and lay journals The expres- 
sions of admiration seem to cover eveiy phase of Osier’s life and 
add to our knowledge of the scope of his various activities in all 
fields of clinical medicine Plans have been made to publish the 
bibliography of this enormous amount of material 

19 Garrison, F H Introduction to the History of Medicine, Philadelphia, 
W B Saunders Company, 1929, pp 630-632 

20 Kagan, S R Leaders of Medicine Biographical Sketches of Outstanding 
American and European Physicians, Boston, The Medico-Historical Press, 1941, 
pp 96-125 

21 Lambert, S W, and Goodwin, G M Medical Leaders from Hippocrates 
to Osier, Indianapolis, Bobbs-Merrill Company, 1929, pp 319-331 

22 Lambert, S W , and Goodwin, G M Minute Men of Life The Story of 
the Great Leaders in Medicine from Hippocrates Down to the Present Day, New 
York, Grosset & Dunlap, 1929, pp 311-331 

23 MacDonald, A Canadian Portraits, Toronto, Ryerson Press, 1925, pp 
192-208 

24 Morley, C Modern Essays for Schools, Selected by Christopher Morley, 
New York, Harcourt, Brace & Company, 1921, pp 129-144 

25 Moulton, F R, and Schifferes, J J The Autobiography of Science, 
Garden City, N Y, Doubleday, Doran & Company, Inc, 1945, pp 605-613 

26 Newman, G William Osier A Physician of Two Continents, in Inter- 
preters of Nature, New York, Oxford University Press, 1927, pp 229-247 

27 Sherman, S William Osier, the High Calling of Medicine, in Critical 
Woodcuts, New York, Charles Scribner’s Sons, 1926, p 227 



176 


ARCHIVES OF INTERNAL MEDICINE 


Autobiographies and Biographies with Extensive Reference to Osier 
Among the numerous autobiographies and biographies, primarily 
of medical personalities, that have appeared during the last thirty years, 
there are many and extensive references to Osier The accounts 
give valuable information about Osier’s work and influence as a 
teacher, and about his wonderful amenities The authors relate, in 
laudatory terms, his unparalleled charm and the great merits that 
have placed him among the “saints of humanity ’’ A list of the books 
IS to be published in a bibliography of writings about Osier 


ORATIONS AND LECTURES 

A Osier Lectuie, Vancouver Medical Association 
B Osier Memorial Oration, Canadian Medical Association 
C Osier Memoiial Lectureship, Osier Memorial Association of Los 
Angeles 


A Vancouver Aledical Association 


The Osier Lecture was inaugurated in 1921 at the suggestion of the president 
of the association, Dr F Brodie Because of Osier’s interest in the association 
and Its library, an annual lecture was established as a permanent memorial to 
him To each speaker so honored there is presented a bronze medal, after the 
gold one used at Oxford, on which is a replica of the Osier plaque, made by F 
Vernon in Pans in 1903 On the reverse side are inscribed the speaker's name 
and the quotation “Let us now praise famous men and our fathers that begat us ” 
Names of the yearly recipients of the medal and the titles of their dissertations are 


1921 

W 

D 

Keith 

1922 

J 

M 

Pearson 

1923 

G 

Gordon 

1924 

B 

D 

Gillies 

1925 

F 

J 

Brodie 

1926 

E 

D 

Gardner 

1927 

G 

E 

Seldon 

1928 

C 

H 

Vrooman 

1929 

H 

M 

Cunningham 

1930 

J 

J Mason 

1931 

R 

E 

McKechnie 

1932 

F 

P 

Patterson 

1933 

Glen Campbell 

1934 

J 

G 

McKay 

1935 

Wallace Wilson 

1936 

A 

W 

Hunter 

1937 

W 

A 

Whitlavv 

1938 

L 

H 

Appleby 

1939 

J 

H 

McDerraot 

1940 

No lecture 

1941 

G 

r 

Strong 


“Sir William Osier, Physician and Teacher” 

“The Style of Writinp Exemplified by Osier” 

“Our Library” (History of Medicine) 

“Recent Advances in Liver Function ’ 

“Aphasia” 

“Thymus" 

“Musical Education” 

"Development of Our Knowledge Concerning Tuber 
culosis” 

“Ourselves (Retaining the Art of Medicine)" 

“A Study of a Personal Series of Hysterectomies and 
Myomectomies” 

“Reminiscences of Forty Years’ Practice” 
“Orthopedics” 

"The Eye" 

“Psychiatry” „ 

“Goitre and the Background of Its Ancient History 
‘ Glimpses into Urology of the Past and Present” 
“Gastric Ulcer” 

“Quo Vadis Medicine^” 

“The Layman and the Doctors” 

‘ Some Observations on Coronary Arterv Heart Dis 
ease ’ 


1942 No lecture 

1943 D E H Cleveland 

1944 T H Lennie 

1945 Howard Spohn 

1946 A L Lyneli 

1947 Bede J Harrison 

1948 Murray Blair 


“The Fear of the Skin” 

“Goitre” 

“The Employment of Leisure” 

“Sir William Osier and Some of His Contemporaries 
“Medicine and Some Orthodoxies” 

‘A Priest of Lucina (William Smellie)” 


B Canadian Medical Association 

The inauguration of a triennial address, established in honor of the group s 
most distinguished citizen, as well as physician, was held at the annual meeting 
of the association on June 20, 1929 in Montreal, the city where Osier had spent 
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twelve years of his medical life, and where the foundation of his remarkable medical 
career was laid-® His friend of many years, Dr Francis J Shepherd, was 
chosen to give the first Osier Oration Because he died before the meeting, his 
paper was read by Dr H T Lafleur, Osier’s first resident at Johns Hopkins 
Coincident w itli the occasion was Osier Day, an event of deep historical significance 
m the annals of medical affairs in Montreal It was then that the magnificent 
Osier Library at the McGill University Medical School was opened to the 
public for inspection The orations are not always presented in Canada Twice 
they were given at joint meetings of the Canadian Medical Association and the 
American Medical Association at Atlantic City, N J On those occasions, Dr 
Francis R Packard and Dr Lewellys F Barker read the papers Various 
distinguished physicians have presented the orations 

1929 Francis J Sheperd “The Osier Oration” (read bj Dr H T Lafleur) 

1932 Francis R Packard “William Osier — The Men and Institutions with 

Which He Was Associated m Philadelphia” 

1935 Leuelljs F Barkei “Osier in America, with Special Reference to His 

Baltimore Period" 

1938 Sir Humphrey Rolleston “Sir William Osier, Bt , M D ” 

I The Last Phase 

II His Influence on Medicine as a Whole 
1942 Charles D Pnrfitt “Osier's Influence in the War Against Tubercu 

losts” 

1947 John McMichael “Osier The Textbook and Education m Medicine” 

In 1939 an Osier Hour was part of the annual meeting of the association 
Jonathan C Meakins spoke on “Typhoid Fever in the 1890's and the 1930's” , 
A H Gordon, on “Acute Endocarditis” , Duncan Graham, on “Erythema — 
Polycythaemia Rubra Vera,” and J Hepburn, on “Aortic Syphilis” 

C Osier Memorial Association of Los Angeles 

The organization was established about 1920 by a group of physicians in 
the vicinity of Los Angeles The first lecture, given by Dr J T Finney in 
1921, was "A Personal Appreciation of Sir William Osier” The association 
was short-lived 

BIBLIOGRAPHIES 

A Abbott, Maude E Classified Bibliography of Sir William Osier’s 
Canadian Peiiod (1868-1885) 

B Abbott, Maude E Classified Bibliography of Sir William Osier’s 
Publications with Annotations (1869-1919) ^ 

C Abbott, Maude E Classified and Annotated Bibliography of Sir 
William Osier’s Publications (Based on the Chronological Bibh- 
ogiaphy by Minnie Wiight Blogg) 

D Blogg, Minnie Wright Bibliography of Sir William Osier 

28 The Osier Memorial Celebration, Canad M A J 21 129-139, 1929 

29 Abbott, M E Classified Bibliography of Sir William Osier’s Canadian 
Period (1868-1885), Special Osier Memorial Number, Canad M A J, 1920, 
PP 103-123 

30 Abbott, M E Classified and Annotated Bibliography of Sir William 
Osier's Publications (Based on the Chronological Bibliography by Minnie Wright 
Blogg), ed 2, Montreal, The Medical Museum. McGiU University, 1939 

31 Blogg, kl W Bibliography of Sir William Osier, Bull Johns Hopkins 
Hosp 30 219-233, 1919 
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E Blogg, Minnie Wright Bibliography of the Writings of Sir William 
Osier 

F White, William Osleriana Since 1926 A Bibliography of Writings 
about Sir William Osier 

G White, William Bibliography More Osleriana, Addenda and 
Corrigenda to A Bibliography of Sir William Osier 

A, B, C The Abbott Bibliographies 

A bibliography of Osier’s publications in the years 1868 to 1885, classified 
by Maude E Abbott and based on the chronologic list by Minnie Wright Blogg, 
was published in the Osier memorial issue of the Camdmn Medical Association 
Journal-^ In the Osier memorial volume,® Dr Abbott completed the classified 
list, including all of Osier’s publications, with annotations, later, the bibliography 
was reprinted separately It is a colossal achievement, and one that is invaluable 
to the student or collector interested in Osier 

D, E The Blogg Bibliographies 

On the occasion of Osier’s seventieth birthday, July 12, 1919, the Bulletin 
of the Johns Hopkins Hospital for that month was dedicated to him, in it there 
appeared a bibliography of his writings prepared by Minnie Wright Blogg,®^ 
which gave Osier a great deal of pleasure He was deeply touched and appreciative, 
for the compilation represented great efiFort, inspired by devotion, it was the 
first time his writings had been gathered together Later the list was enlarged 
and published in book form ^2 it is indispensable to the collector of Osier’s writings 
because of the chronologic arrangement 

F, G The White Bibliographies 

William White, a student of English literature and a great admirer of 
Osier, although they never met, has published several papers about him Among 
them are two bibliographies, which cover articles both by and about Osier 

BOOKS AND POEMS DEDICATED TO OSLER 

Books 

A Barker, L F Time and the Physician, Autobiography®'^ 

B Langstaff, J B Doctor Bard of Hyde Park The Famous Physi- 
cian of Revolutionary Times, the Man Who Saved Washingtons 
Life 

32 Blogg, M W Bibliography of the Writings of Sir William Osier, Bart, 
M D , F R S , Regius Professor of Medicine in the University of Oxford, Baltimore, 
Lord Baltimore Press, 1921 

33 White, W Osleriana Since 1926 A Bibliography of Writings about Sir 
William Osier, Bull M Library A 28 189-197, 1940 

34 White, W Bibliography More Osleriana, Addenda and Corrigenda to a 
Bibliography of Sir William Osier, Bull M Library A 30 157-160, 1942 

35 Barker, L F Time and the Physician, Autobiography, New York, G P 
Putnam’s Sons, 1942 

36 LangstalT, J B Doctor Bard of Hyde Park The Famous Physician of 
Revolutionary Times, the Man Who Saved Washington’s Life, New York, E P 
Dutton & Co , Inc , 1942 
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C Lighthall, W D Person of Evolution The Outer Consciousness, 
the Outer Knowledge, the Directive Power, Studies of Instinct 
as Contributions to a Philosophy of Evolution 
D Osborne, Marian The Song of Israfel and Other Poems 
E Riesman, D History of the Interurban Club 
F Thayer, W S Osier and Other Papers^® 

Poems 

A Emmons, E To Sir William Osier *’■ 

B Hoffman, F L Sir William Osier (m Memoriam)^- 
C Nimeh, William The Mission of the Physician 
D Osborne, Marian William Osier 
E Osborne, Marian The Healer 

F Osborne, Marian Dedication Sonnet to Sir William Osier 
G Osborne, Marian William Osier A Mezzotint^® 

H Pedhammok Sir William Osier, Bart (1849-1919)^^ 

I Potter, Caryl Sir William Osier — An Appreciation^® 

J Thayer, W S William Osier 

K Rawnsley, H D Sir William Osier In Memoriam 

37 Lighthall, W D Person of Evolution The Outer Consciousness, the 
Outer Knowledge, the Directive Power, Studies of Instinct as Contributions to a 
Philosophy of Evolution, New York, The Macmillan Company, 1930 

38 Osborne, M The Song of Israfel and Other Poems, Toronto, The Mac- 
millan Company, 1923 

39 Riesman, D History of the Interurban Club, 1905-1937, Philadelphia, 
John C Winston Company, 1937 

40 Thayer, W S Osier and Other Papers, Baltimore, Johns Hopkins Press, 
1931 

41 Emmons, E To Sir William Osier (Further bibliographical informa- 
tion not available ) 

42 Hoffman, F L Sir William Osier (in Memoriam), Pub Health J 
3 435-436, 1920 

43 Nimeh, W The Mission of the Physician, in Almmar de la Medicina 
arabe, Mexico City, privately printed, 1944 

44 In Abbott ® p 429 

45 In Song of Israfel and Other Poems 

46 Osborne, M William Osier A Mezzotint, Canad J Med & Surg 
1 43-46, 1921 

47 Pedhammok Sir William Osier, Bart (1849-1919) Stanzas written in 
commemoration of the first anniversary of Sir William Osier’s death, Baltimore, 
Industrial Printing Company, 1921 

48 Potter, C Sir William Osier — ^An Appreciation, M Mentor 2 247, 1931 

49 Rawnsley, H D Sir William Osier In Memoriam, Oxford Mag 38 182, 
1920 
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The esteem in which Osier was held is revealed again in the number of people 
who paid homage by dedicating to him their own contributions to literature or 
science In the Bibliotheca Osleriana.'^o references to twenty such books are 
given , the present list contains additional titles 

MEDALS 

A Sir William Osier Medal, Oxford University 

B The William Osier Medal of the American Association of the 
History of Medicine 

C Osier Medal, Vancouver Medical Association 

A Oxford University 

After Osier’s death, friends from Canada, the United States and England 
decided to perpetuate his memory at Oxford , they created the gold medal 
quinquennial award for presentation to the Oxford graduate who has made the 
most valuable contribution in the science, art and literature of medicine, and 
who has not previously received the medal On the obverse side is the replica 
of the F Vernon head of Osier, on the reverse is inscribed “Willelinus Osier, 
Medicinae Professor Regius MCMIV-XIX” Recipients of the honor have been 
Sir Archibald Edward Garrod, D M , Regius Professor of Medicine, Student of 
Christ Church (1925), Sir Wilmot Parker Hernngham, DM, Keble College 
(1930), Sir Arthur Frederick Hurst, DM, Magdalen College (1935), Sir 
Edward Farquhar Buzzard, Bart , K C V O , DM, Regius Professor of Medicine, 
Student of Christ Church (1940), and Prof Claude Gordon Douglas, B Sc, DM, 
Fellow of St John's College (1945) 

B American Association of the History of Medicine 

In 1941, the American Association of the History of Medicine established 
the William Osier Medal, to be awarded annually to a medical student of the 
United States or Canada who submits the best essay in original research in the 
history of medicine, or whose essay best reflects an appreciation and understanding 
of a subject in medical history The medal has been awarded to John T 
Barrett, Boston University School of Medicine (1942) , George Edward Murphy, 
University of Pennsylvania School of Medicine (1943) , Willard L Marmelszadt, 
Tulane University School of Medicine (1944)53^ Peter Kellaway, McGill Uni- 
versity (1946),®^ and Honor M Kidd, McGill University (1947) ®® No award 
was made in 1945 or in 1948 

50 Osier, W Bibliotheca Osleriana A Catalogue of Books Illustrating the 
History of Medicine and Science, Oxford, Clarendon Press, 1929 

51 Barrett, J T The Inoculation Contro>ersy in Puritan New England, 
Bull Hist Med 12 169-190, 1942 

52 Murphy, G E The Evolution of Our Knowledge of Rheumatic Fever 
An Historical Survey with Particular Emphasis on Rheumatic Heart Disease, 
Bull Hist Med 14 123-147, 1943 

53 Marmelszadt, W L The Musical Sons of Aesculapius, New York, Froben 
Press, Inc , 1946 

54 Kellaway, P The Part Played by Electric Fish in the Early History of 
Bioelectricity and Electrotherapy, Bull Hist Med 20 112-137, 1946 

55 Kidd, H M Pioneer Doctor John Sebastian Helmcken, Bull Hist Med 
21 419-461, 1947 
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C Vancouver Medical Association 

The medal is given to the speaker who delivers the Osier Lecture, previously 
described 

PLAQUES, MEDALLIONS AND TABLETS 

A Bronze memorial plaque by F Vernon of Pans, unveiled m the 
court of the University Museum at Oxford, June 10, 1925 
B Memorial portrait medallion of Sir William Osier b}'’ R Tait 
McKenzie for Johns Hopkins, a gift of Osier’s associates and 
assistants at Johns Hopkins 

C Memorial tablet m the mam corridor of the Montreal General 
Hospital 

D Vernon plaque. Medical Library, Johns Hopkins Hospital 
E Replica of R Tait McKenzie medallion, McGill University Medical 
Library 

F Dedicatory plaque. Trinity College School, Port Hope, Ontario 
G Tablet, Trinity Church, Bond Head, Ontario 
H Tablet, William Osier Memoiial Building, Philadelphia General 
Hospital 

I Tablet, Ewelme Church, Oxfordshire, England 

A, B, C 

The first three memorials are described in the Abbott memorial volume ® and 
are here indicated only for the sake of completeness 

D Vernon Plaque 

A replica of the plaque at Oxford has been placed m the library of the 
medical department of the Johns Hopkins Hospital, on the fifth floor of the 
dispensary building A small reproduction is hung in the lobby of the Osier 
Medical Clinic of the hospital 

E Replica of R Tait McKenzie Medallion 

Adorning a wall in the general medical library at the McGill University 
Medical School is a plaster reproduction of the original medallion in the Johns 
Hopkins Hospital 

F Dedicatory Plaque, Trinity College School 

A tablet, placed in the science classroom building on the stairway leading to 
the laboratories, bears the inscription 

The Science Laboratories 
were given in memory of 
William Osier 

First Head Boy of the School 
and of his only son 
Revere 

who was killed in the Great War 
56 Jacobs, H B Foreword, in Abbott 
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G Tablet, Trinity Church, Bond Head 

On a wall adjoining the Osier memorial window, over a small altar, is an 
impressive tablet to Osier’s memory The inscription records the essential details 
of his life 

H Tablet, William Osier Memorial Building, Philadelphia General Hospital 
The Osier Memorial Building, in the courtyard of the Philadelphia General 
Hospital, IS marked with a bronze tablet adjoining the window of the autopsy 
room It bears the inscription 

As a Memorial to 
William Osier, M D 

This old autopsy house 
has been restored by 
John Wyeth & Brother, Inc 
of Philadelphia 

Dedicated June eight, MCMXL 

“I, too, miss Old Blockley” 

— William Osier, Februarj-^ 27, 1890 

I Tablet, Ewelme Church 

In the little village of Ewelme, 14 miles from Oxford, there is an almshouse 
for thirteen old men It was endowed by Alice, Duchess of Suffolk, the grand- 
daughter of Chaucer, the poet Osier, as Regius Professor of Medicine, was 
Master of the Almshouse No one holding this position before had done so much 
for the residents or was so beloved by them as he In recognition of his association 
with the place, a tablet was erected on the death of Lady Osier 

In Memory of 

SIR WILLIAM OSLER, Bart , F R S 
Born at Bond Head, Ontario 
12th July, 1849 
Died in Oxford 
29th December, 1919 

Regius Professor of Medicine, University of Oxford 
Master of Ewelme Hospital, Professor of the Institutes 
of Medicine, McGill University Professor of 
Clinical Medicine, University of Pennsylvania, and 
Professor of Medicine at Johns Hopkins University 

Also of his wife 

DAME GRACE REVERE OSLER 
Born in Boston, USA 
19th June, 1854 
Died m Oxford 
31st August, 1928 

And of their Son 
EDWARD REVERE OSLER 
2nd Lieut, R A 
Born in Baltimore, USA 
28th December, 1895 
Died of Wounds in Flanders 
30th August, 1917 
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MEMORIAL BUILDINGS AND MEDICAL UNITS 

A Bibliotheca Osleriana, McGill University 
B Osier Medical Clinic, Johns Hopkins Hospital 
C Osier Hall, Academy of Medicine, Toronto 

D Science laboratories. Trinity College School, Port Hope, Ontario 
E Osier Ward, Duke University, Durham, N C 
F Osier Memorial Building, Philadelphia General Hospital 
G Osier House, Oxford 

H Osier Sanatorium, Headington, Oxfordshire 

A Bibliotheca Osleriana 

During Osier’s lifetime he collected a remarkable library, illustrating the 
history of human thought, scientific and medical Among the books are some of 
the rarest of all publications The collection was bequeathed to his alma mater, 
McGill University, and reposes in a beautiful, especially constructed room in the 
medical building of the university The priceless treasures have been completely 
detailed in the catalogue of the Bibliotheca Osleriana,®® a stupendous intellectual 
achievement Osier started it but was unable to finish the task It was completed 
by W W Francis, Archibald Malloch and R H Hill, of the Bodleian Library 
Dr Francis, the librarian who has cared for this collection, is the living authority 
on the life and writings of Osier In an alcove behind a replica of the Vernon 
plaque, surrounded by his own publications and his precious collection of the 
books of Sir Thomas Browne, the ashes of Osier and his wife have been placed 
m a bronze casket The dedication of the great library was a high tribute to 
him The dignity of the ceremony was reflected in the address of the day by 
Dr William S Thayer,®® Osier’s former assistant Every detail would have 
pleased the Chief, his presence was very real Thayer's remarks were full of 
personal references to the immortal influence of Osier's greatness Finally, he 
very cleverly expressed his own thoughts as though they were being spoken 
by the books themselves While at Oxford, Osier, by virtue of his position as 
Regius Professor of Medicine, was made a curator of the Bodleian Library In 
recognition of his services and to commemorate his association, the curators 
sent, as their representative to the dedication of the Bibliotheca Osleriana, R H 
Hill He brought with him congratulatory greetings and, again, high praise, 
expressed in the broadside reproduced in the illustration 

B Osier Medical Clinic 

In 1931, the board of trustees of the Johns Hopkins Hospital, in recognition 
of the fact that Osier was the first professor of medicine at the university and 
had established the great department of medicine, honored his memory by naming 
the new medical building the Osier Medical Clinic At that time, Thomas C Corner, 

57 In Abbott® Francis, W W The Osier Library, Bull Johns Hopkins 
Hosp 46 78-82, 1930, Osier’s Shrine, Bull M Library A 26 1-2, 1937 

58 Osier®® Garrison, F H The Osier Catalogue, Bull New York Acad 
Med 5 860-861, 1929 

59 Thayer, W S An Address on the Occasion of the Dedication of the 
Osier Library, Canad M A J 21 1-4, 1929 
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who had painted a hfe-size portrait of Osier in 1905, before his departure for 
England, presented the painting to the hospital It has since hung in the lobby 
of the Osier Medical Clinic 

C Osier Hall 

At a meeting of the Ontario Medical Library Association held in 1898, Osier 
suggested that the various medical societies of Toronto be amalgamated Eventually, 
they did join and formed what is now the Academy of Medicine of Toronto Osier 
was well known in Toronto, having attended Trinity College before going to 
Montreal , he had many associations with the medical life there He was especially 
interested in the academv and contributed generously to the library with his own 
writings, bound journals and rare editions He was instrumental in having his 
brother, Sir Edmund Osier, present to the academy fifty-eight rare medical 
engravings that he had selected , many of them are annotated in his own hand- 
writing The academy also possesses the only authorized replica of Osier from 
the Sargent painting of the four professors at Johns Hopkins Therefore, it seemed 
natural that the members of the academy should in some way honor him, and 
they dedicated Osier Hall to him Among the treasures are first editions, photo- 
graphs and other articles of Oslenana With the collection are various mementoes 
of the lives of Osier’s beloved teachers, Father Johnson and Dr James Bovell 

D Science Laboratories 

As a boy. Osier attended Trinity College School at Weston, Ontario (it is 
now situated at Port Hope) Since his day, succeeding generations of the Osier 
clan have attended the school It is a great pride to the headmaster and all 
connected with that institution that Osier was the first “head boy ’’ The school 
was rebuilt from 1928 to 1930, after a fire, as a memorial, members of the Osier 
family gave the third floor of the new classroom building for the department 
of science, including large laboi atones for chemistry and physics, in an adjoining 
workshop are facilities for developing and printing films, and a very large room 
used for art work It is in this building that the dedicatory plaque is placed 

E Osier Ward 

At Duke Hospital the names of fourteen eminent physicians and surgeons 
were chosen for the wards, the women’s ward, of thirty beds, in the medical 
service is called the Osier Ward 

F Osier Memorial Building 

When Dr Kenneth M Lynch, of the Medical School of South Carolina, was 
resident pathologist at the Philadelphia General Hospital, he was deeply impressed 
by the still-lingenng tradition of Osier’s years at that institution and felt that 
the “little old shrine of ambition and hard work,” the old “Post House,” should 
be created a memorial to Osier The idea was greeted with unanimous enthusiasm, 
and in 1931 the name of the “Post House” was changed to Osier Memorial 
Building The firm of John Wyeth & Brother, Inc, was responsible for the 
restoration and presented the Dean Cornwell painting The dedication ceremony 
took place on June 8, 1940 in the auditorium of the administration building, opening 
with a premier exhibit of the Cornwell painting, which received much praise from 
those familiar with the early days The first remarks were a tribute by Dr 
William E Robertson to Dr David Riesman — for years consultant at the hospital 

60 Hunter, R J , and others Dedication of the Osier Memorial Building of 
the Philadelphia General Hospital, “Old Blockley,” June 8, 1940, Bull Hist Med 
10 57-104, 1941 



HE CURATORS OF THE BODLEIAN LIBRARY 
at Oxford send their meetings to the Chancellor, the Vice- 
Chancellor, and the Governors of CMcGill U mversity on the 
occasion of the TOedication of the Osier Library T hey remember with 
gratitude the presence of Sir hViUiam Osier as their colleague, the 
been intereSf which he at all times displayed in the welfare and 
development of the University Library at Oxford, and the inspiration 
which his words of counsel brought They view with particular 
satisfa&ion this fulfilment of the pious intentions of Sir fVilliam Osier, 
so ably furthered by Lady Osier— the in§lallation of the Osier Collection 
in Im t^lma CAbater ofCMcGill, and the completion and publication 
of the Bibliotheca Osier iana, and they are glad to send as their 
representative one who is privileged to be intimately assoaated with the 
culmination of both these aims From the early home of experimental 
science, with full realization of the functions of the great university 
libraries in the preservation of the records of saentific progress, the 
Curators of the Bodleian Library send their cordial congratulations, 
and feel confident that the Osier Library will diffuse the spirit and 
advance the ideals of its Founder. 
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Broadside brought by R H Hill to the dedication of the Bibliotheca Osleriana, 
McGill Unn ensitj Lent by E Rosencrantz, M D 
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Osier at Old Blockley,” painted by Dean Cornwell, N A Lent by E Rosencrantz, 
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Replica of the portrait of Sir William Osier painted in Pans during the 
winter of 1908-1909 by S Seymour Thomas and exhibited m the Pans Salon 
of 1909 The original is m the possession of the artist, at La Crescenta, Calif , 
the reproduction, shown here, will eventually be given to the University of 
California Medical School by E Rosencrantz, M D , who lent this photograph 




Memorial stained glass window in Trinity Church, Bond Head, Ontario, adapt^ 
from Hoffman’s painting, “Christ Healing the Sick” Photograph lent by E 
Roscncrantz, M D 
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and active on the committee for the celebration — who had recently died Dr 
William E Hughes, a former student, gave a few reminiscences, and Dr Joseph 
McFarland related anecdotes The outstanding address of the afternoon was 
given by Dr W G MacCallum, a student of Osier’s at Johns Hopkins and a 
fellow countryman, and at that time professor of pathology at the Philadelphia 
General Hospital He briefly listed the essential factors that shaped Osier’s 
career his home influence, student days here and abroad, original investigations 
and contributions to medicine, and his friendship with the great medical men Dr 
MacCallum stressed Osier’s clinical knowledge, almost invariably proved by 
pathologic findings After the exercises, the old “Post House” was opened to 
visitors On display were the record books with the autopsy findings in Osier’s 
own handwriting, and on the wall was the colorful Cornwell painting In the 
autopsy room are the table, desk and cabinet used by Osier The museum occupying 
the two upper rooms contains photographs, writings and other memorabilia about 
this rare soul 

G Osier House 

The Observer’s House at Oxford, now used as the administration building for 
the Nuflield Trust, has had the name changed to the Osier House at the request of 
Lord Nuffield 

H Osier Sanatorium 

The tuberculosis sanatorium at Headington, Oxfordshire, in deference to 
Osier, IS called the Osier Sanatorium 

CLUBS AND SOCIETIES 

A Osier Historical Club, Medical and Chirurgical Faculty of Mary- 
land 

B Osier Club of London 

C Osier Society of the McGill University Faculty of Medicine 
D Osier Reporting Society, Royal Victoria Hospital, Montreal 
E Osier Club of New York 

F The Osier Club, Trudeau Sanatorium, Trudeau, N Y 
G Osier Clinical Society of the University of Vermont 
H The Osier Society of Oxford 
I Osier Society, University of Western Ontario 
J William Osier Society, Tufts College Medical School 
K Osier Society of Alberta 
A Osier Historical Club 

In January 1896, in order to raise money for the library of the Medical and 
Chirurgical Faculty of Maryland, a book and journal club was organized at 
Osier’s home, with Osier as president By the following year the programs were 
entirely devoted to papers on the history of medicine After twenty-five years 
the subscriptions were discontinued, and the club became a part of the Medical and 
Chirurgical Faculty In 1929, the name was changed to the Osier Historical Club, 
after its founder “because of his inspiration it has continued to live these thirty-two 
years ” 
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B Osier Club of London 

The Osier Club of London was formed in April 1928 by a group of students 
for the study of the history ot medicine and its relation to our times In acknowl- 
edgment of the inspiration of the life and works of Osier, the club was named 
after him The original members were six in number The meetings have always 
been characterized bv an atmosphere of informality which it is thought would 
have pleased Osier The club has grown quietly throughout the years, members 
have brought interested friends to meetings, and they m turn have become 
members The only qualification necesary is an interest m medical history, among 
the members todai' are medical students, physicians, librarians of many of the 
lamous London medical libraries and men of letters There were no meetings 
during the war, after the cessation of hostilities a notice was inserted in the 
medical journals and hospital magazines announcing the resumption of meetings 
and requesting the names of those interested There are now seventy-seven mem- 
bers, including three of the founders There have been seventy-nine meetings 
(to January 1949), which have been addressed by guest speakers as well as by 
members of the club, the papers have concerned Various topics pertaining to 
medical historj’’ Every year, when the club has been active, there has been a 
celebration of Osier’s birthday on July 12, with either a dinner or a special 
meeting The programs have consisted of orations or symposiums of com- 
memoration The guest speakers and their subjects have been 


1928 Sir Wilmot Hernngham 
Sir Humphn Rolleston 

1929 Sir Archibald Garrod 

1930 Harvej Cushing 

1931 William Stobie 

(Ma>or of Oxford) 

1932 R W Chapman 

1933 Langdon Brown 

1934 John Beattie 

1935 John F Fulton 

1936 Lord Horden 

1937 A G Gibson 

1938 Meeting held, no record 

1947 John F Fulton 

1948 Symposium 

William Stobie 
Sir Arthur MacNaltj 
Unknow n 
W R Belt 
A W Franklin 


Oration 
Osier Eulog> 

The Power of Personalitj” 

In formal dissertation 
Osier and Tuberculosis” 

Book Production in the Eighteenth Centurj” 
The Psychology of Authorship” 

“The Osier Apocrypha” 

Frascatorms” 

“Septic Endocarditis” 

“Thomas illis. Practitioner and Scientist 

“Medical Biography” 

“Osier as a Physician” 

“Osier as a Scientist” 

Osier the Bibliographer” 

The Osier Legend” 

“The History of the Osier Club” 


C Osier Society, McGill University Faculty of Medicine 

The Osier Society of the McGill medical school consists of thirty to forty 
undergraduates interested m Osier and the history and literature of medicine 
The members are chosen by fellow undergraduates, mostly from the second year 
students The society meets once a month m the beautiful Bibliotheca Osleriana , at 
the gatherings, two or three papers are read by members of the senior class The 
annual banquet is the affair of the year and is attended by graduates and members 
of the faculty A distinguished physician is invited to deliver an address, and 
a large silver cigar box and decanter which belonged to Osier are passed among 
the group 

D Osier Reporting Society, Royal Victoria Hospital 

At the Royal Victoria Hospital m Montreal, a group of young clinicians 
formed an Osier Reporting Society about 1920 The society meets once a month 
during the winter for informal discussion of clinical subjects 


E Osier Club of New York 

In 1935, a group of graduates of Johns Hopkins Medical School, to promote 
fellowship, to help recent graduates and to enjoy together their broad cultural 
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interests, formed the Oslei Club of New York Membership of the gioup was 
limited to thirty graduates of less than twenty-fne years, an unlimited number 
of those of more than twentv-five ycai s and five honorary members, selected from 
outstanding graduates m ain locality The group held four meetings a year 
until the outbreak of the wai, when actuitics weic temporarily suspended, plans 
are progressing for leoigam/ation Dr Norman B Gwyn picsented the club with 
Its gavel, made from the wood of a window frame in the house w'herc Osier 
was born 

F The Osier Club, Trudeau Sanatorium 

The Osier Club was staited about 1929 b\ Di Lawrason Brown The object 
is to meet two or three times during the winter months and to present papers 
pertaining to the historical aspects of medicine The members and speakers are 
chosen from the physicians who practice in Saranac Lake or who arc on the 
staffs of the various sanatoruims m that region 

G Osier Clinical Society, University of Vermont 

The Osier Clinical Socictj of the medical school of the Uiiivcrsitj of V'eimont 
was organized in 1929 for the pin pose of bringing outstanding medical men to 
address the society at regular meetings At the beginning of the school year 
there is a general meeting for the election of officeis and for the appointment 
of a committee to aid m the selection of speakers At the end of the school year 
the society sponsors a dinner dance to bring all the students together socially 
Usually there are about five speakers each j'car 

H The Osier Society of Oxford 

The Osier Society of Oxford is made up of undergraduates and holds meet- 
ings every month in the different colleges During the w'ar there w'cre no 
meetings, but recently they have been resumed 

I Osier Society, Unuersity of Western Ontario 

Membership m the society is open to all undergraduates w-ho display an interest 
in the society by attending three of the four meetings during the year Discussions 
are opened by a faculty member, and a student gives a paper relating to medical 
history The honorary president, chosen once a year, delivers an address at 
the annual banquet 

J William Osier Society, Tufts College Medical School 

Under the influence and guidance of Dr Joseph Pratt, the society was 
established at Tufts many years ago as an honor society In 1940 it was merged 
W'lth Alpha Omega Alpha, w'hen the beta chapter of that fraternity w'as foimed 
at Tufts 

K Osier Society of Alberta 

The society devotes a part of its activities to medical history 

COLLECTIONS 

A Welch Medical Library, Johns Hopkins Medical School 
B Yale Historical Library 
C Duke University School of Medicine 
D Boston Medical Library 

E William Bradley Collection, College of Physicians, Philadelphia 
F University of California Medical School 
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A Welch Medical Library 

The library at Johns Hopkins School of Medicine is rich indeed in mementoes 
of Osier On the deaths of his former confreres, Drs Halsted, Welch, Kelly, 
Thayer and others, their Osleriana were presented to the library Because of 
limited help during the war, it was not possible to undertake the task of cataloguing 
the enormous amount of material , however, complete organization is planned, and 
this undoubtedly will stand as one of the great Osier collections 

B Yale Historical Library 

To Yale belong some of the choicest of Osier items Here are housed all of 
Harvey Cushing’s enormous accumulation of papers and his intimate correspondence 
with the Osiers throughout the many years of their close friendship The historical 
data relative to every phase of Osier’s life are unique in content, for they reflect 
intimately the personal aspect of events Oslerian 

C Duke University School of Medicine 

Dr Wilburt Davison, dean of the Duke Umversity School of Medicine, has 
gathered a large number of Osier writings and memorabilia, which have formed 
the nucleus of the collection at that institution 

D Boston Afedical Library 

Here are assembled, in chronologic order, all the editions, printings and 
translations of Osier’s great textbook of medicine One finds on the shelves the 
scarce English “pirate” edition (from the American fourth edition, 1901), and 
the rare Chinese first edition in parts The fine collection was made by Dr 
Henry R Viets, a devoted admirer of Osier, and was presented by him to the 
library 

E William Bradley Collection 

Dr William Bradley of Philadelphia presented a collection of photographs of 
much interest, pertaining to physicians and to medical events and places of interest 
in and about the city of Philadelphia An important part of the collection is 
the series of forty-two photographs, illustrating data both about Osier concerning 
his lifetime and the tributes since his death The prints, uniform m size, represent 
various phases of his life and include his personal photographs and reproductions 
of oil paintings, busts, poems, letters, tablets and plaques An index describes 
in detail the artist or author, date, source and location of the original 

F University of California Medical School 

In the historical section of the University of California Medical Library 
there has been assembled a large collection of Osier material It represents 
nearly all the writings about him In addition, there are numerous memorabilia, 
holographic manuscripts and letters, family papers and photographs and two 
original oil paintings, made by S Seymour Thomas Among the cherished posses- 
sions are autographed reprints and journals used by Cushing in writing the 
“Life”, many are inscribed with comments and notes made by him, and passages 
have been marked Since Cushing possessed duplicates, he gave these to a 
favorite student. Dr Mayo Soley, who generously passed them on to me The 
collection is of special interest because it has been fully annotated and catalogued, 
so as to be of use to future scholars and students It is planned to give a 
detailed account of the treasures sometime in the near future 
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MISCELLANEOUS TRIBUTES 

A William Grant Stewart Memorial 
B Bookplates 
C Oil paintings 
D Memorial window 
E Dundas caiin 
F Osier Day 
G Osier scholarship 
H Pullman car e 

A The William Grant Stewart Memorial 

Under the proMsions of the will of Dr William Grant Stewart, a practicing 
physician of Atontreal, a copy of Osier’s “A Way of Life” is given to each 
medical student at McGill University on his entering the second year The 
well known address was presented to Yale students m April 1913 A year before 
his death, in 1927, Dr Stewart personally made the first presentation On the 
inside cover of each copy is printed a charming bookplate, with a sketch of 
Osier’s head and the inscription 

“Presented to 

‘To have striven, to have made an effort, 
to have been true to certain ideals — 
this alone is worth the struggle ’ 

(From Osier’s An Alabama Student)”®^ 

In making the bequest. Dr Stewart wrote “I consider tins a beautiful lay 
sermon I am giving it with the hope that seed will fall into good soil and 
bring forth some one hundred fold, some sixty, some thirty” 

B Bookplates 

In November 1919, shortly before the death of Osier, Max Brodel made a 
characteristic bookplate for the books purchased from the Osier Fund of the 
Library of the Medical and Chirurgical Faculty of Maryland While Dr 
Fielding H Garrison was librarian at the Welch Medical Library, he built up a 
collection of important works on the history of medicine for presentation to 
the library ag an Osier collection As a bookplate he used his own, somewhat 
modified Because of his untimely death, the list of books is not extensive 

C Oil Paintings 

“Osier at Old Blockley” The firm of John Wyeth & Brother, Inc, arranged 
with Dean Cornwell, the artist, for a series of paintings portraying notable figures 
in American medicine “Osier at Old Blockley” was the second of the series 
The painting was unveiled at a dinner given by the president of the company at 
the Penn Athletic Club in November 1939, the guests were members of the 
committee for the Osier Memorial Building The original painting is available 
to medical groups as a loan and is continually on exhibit in various parts of the 
United States In the museum of the Osier Memorial Building at the Philadelphia 

61 Osier, W An Alabama Student, and Other Biographical Essays, New 
York, Oxford University Press, 1908 
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General Hospital, a full-sized reproduction is on display, eventually, the original 
painting will be placed there permanently 

The pharmaceutical house of Parke, Davis and Company, in 1930, com- 
missioned E L Chase to make an oil painting It has no real title, but bears 
the inscription “To the world— a great physician, to the child— a beloved goblin” 
The original painting, which measures about 19 by 27 inches, is a fanciful picture 
of Osier and ‘little Janet” , it was made from the touching description in the 
Cushing biography of Osier The painting is used by the firm as an advertisement 
and has been reproduced in several publications 

D Memorial Window 

In Trinity Church at Bond Head is the beautiful stained glass memorial 
window dedicated to Sir William Osier The window'" is an adaptation of Hoff- 
man’s painting of Christ healing the sick It w'as presented by the Sinicoe County 
Medical Association 

E Dundas Cairn 

The monument erected by the Hamilton Medical Society to perpetuate the 
memory of Osier in that vicinitj stands on a little hill at the eastern entrance 
to the town of Dundas, Ontario, about 100 feet from Osier’s old home, the 
Rectory The location was chosen because it overlooks the marsh from which 
Osier obtained the specimens that interested him in biologic studies as a boy 
The cairn is composed of granite rocks of that region The dedication took place 
on Dec 29, 1927, amidst a large gathering of friends and physicians and other 
inhabitants of the community Dr Norman Gwyn of Toronto, Osier’s nephew', 
unveiled the cairn On the face of the cairn is a beautiful bronze tablet, bearing 
an inscription in relief 

Erected by the 

HAMILTON MEDICAL SOCIETY 

To Commemorate the Life of 

SIR WILLIAM OSLER, BART 

Student, Philosopher, and Physician 
wdiose early studies of nature in this 
vicinity laid the foundation of his career 

He said “The Master Word is Work ” 

October, 1927 

F Osier Daj' 

This special celebration w'as first held on Dec 27, 1935 at Hamilton The date 
was chosen to commemorate the publication, in February 1869, of Osier’s first paper, 
“Christmas and the Microscope The custom was inaugurated by the Hamilton 
Academy of Medicine, in cooperation wuth the City Hospitals, the Hamilton Health 
Association, McMaster University and the Osier Afemonal Committee of the 
Canadian Medical Association During the morning hours, clinics were held at 
the general hospital, and in the afternoon, the Mountain Sanatorium was visited, 
then a pilgrimage was made to Dundas to see the eairn, the marsh, the Rectory, 

62 Cushing,! p 620 

63 Sat Eve Post 203 55, 1930, Child Life 10 399 (Aug) 1931 

64 An Osier Day, editorial, Canad M A J 32 427, 468, 1935 

65 Osier, W Christmas and the Microscope, Hardwicke’s Science-Gossip 
5 44, 1869 
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where Osier had lued as a bo\, and the oilicc wheic he first saw patients as 
locum tenens On the return to Hamilton, a reecption was given at McMaster 
Uni\ersit\ At a mcclnig of the Hamilton Academy of Medicine, Dr Thomas B 
Fiitchcr ga\c the aftei -luncheon address 

G Osier Scholarship, Canadian Medical Vssociation 

At the inauguration of the Osier Memorial Oration, it was announced that 
J W McConnell had contributed S6,000 to the Canadian Medical Association 
as a nucleus for a trust fund for an Osier Scholarship A similar amount had 
been gnen b\ the president and fi\c members of the board of the Montreal 
General Hospital, in recognition of Osier’s association wuth that institution It 
IS planned that the interest from the fund shall be available each three years for 
a candidate to undertake special work that will fit Inin better for teaching clinical 
medicine 

H Pullman Car 

Among the unusual tributes is the Pullman car "William Oslei,” regularly 
operating as a part of the tram known as the “West Coast,” on the Los Angeles 
to Portland scr\icc of the Southern Pacific Railroad 

These InbutCi, — almost countless, tried impressive — come from 
groups of friends with memories, from an unbelievable number of 
persons who benefited Irom their contact with Osier, from medical 
societies, from distinguished physicians m Canada, the United States 
and England, from his colleagues and students who w'ere inspired, 
guided and helped by him Ihcy desired to show their respect for 
him and to perpetuate his influence by these tributes 

66 Putcher, T B Address on the Importance of Bcd-Side Studv and Teach- 
ing, Caind A J 32 357-364, 1935 
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GASTROSCOPIC AND HISTOLOGIC APPEARANCE OF THE 
GASTRIC MUCOSA BEFORE AND AFTER 
VAGOTOMY FOR PEPTIC ULCER 

JOSEPH B KIRSNER, MD 
ELEANOR M HUMPHREYS, MD 
LESTER R DRAGSTEDT, MD 

AND 

WALTER LINCOLN PALMER, MD 
CHICAGO 

T he purpose of tins paper is to desciibe the appearance of the 
gastric mucosa before and after vagotomy A total of 125 gastio- 
scopies were performed on 27 patients, 26 of whom had peptic ulcer and 
1 of whom had a functional gastrointestinal disturbance, 18 were 
examined before and after operation and 9 after vagotomy only The 
criteria for the diagnosis of gastritis were essentially those formulated 
by Schindler^ The stomach also was examined histologically in 11 
patients, in 3 at the time of resection of a gastric ulcer, developing 
approximately five ''months to four years after vagotomy, and m 8 at 
autopsy, performed from one week to two years and three months 
after operation 

Wolffs examined gastroscopically 8 patients with duodenal ulcer 
and 3 with gastric ulcer, one week to eleven months after vagotomy, and 
observed a dull and reddened mucosa in 7 and a normal mucosa m 4 
Gastric tonus was diminished , retention of food, blunting of the angulus 
and obliteration of the musculosphincter of the antrum were noted The 
last two changes disappeared temporarily in the 3 patients given 
urecholme® (carbammoyl-beta-methylchohne chloride) subcutaneously 
The gastric ulcers healed promptly Wolf and Andrus ® noted pallor of 
the mucosa after vagotomy m a patient with gastrostomy Spontaneous 
motor activity was absent, but mild hyperemia and engorgement were 

From the Frank Billings Medical Clinic, Department of Medicine, and the 
Departments of Pathology and Surgery, University of Chicago 

1 Schindler, R Gastritis, New York, Grune & Stratton, Inc, 1947 

2 Wolff, R The Gastroscopic Appearance of the Gastric Mucosa Before 
and After Vagotomy, Gastroenterology 10 231, 1948 

3 Wolf, S , and Andrus, W D The Effect of Vagotomy on Gastric Func- 
tion, Gastroenterology 8.429, 1947 
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obsen^ed after the ingestion of a meal, the injection of neostigmine 
methylsulfate U S P produced hyperemia, though it was less pro- 
nounced than before vagotomy 

Paulson and Gladsden ^ observed no alterations in the appearance of 
the gastric mucosa in patients with vagotomy alone , however, peristaltic 
activity uas deci eased In persons with vagotomy and gastroenteros- 
tomj “some negligible mucosal changes” were sometimes present In 
patients v ith vagotomy and partial gastric resection, the edema, thicken- 
ing and nodular hypertrophy, with or without erythema and Inability, 
vere regarded as similar to those changes noted in the absence of 
vagotom} 

Asher ® performed gastroscopy in 20 cases, 19 of duodenal ulcer and 
1 of a jejunal ulcer, at intervals of fiom three to twelve months after 
vagotomy alone or combined with pyloroplasty or gastroenterostomy 
Of the 8 cases in which vagotoni)'^ alone was done, preoperative exam- 
ination was made in 4, superficial changes were noted in 2, hyper- 
trophic changes in 1 and a normal mucosa ml A postoperative diag- 
nosis of superficial or hypertrophic gastritis, with or without erosions, 
was made in 6 cases, of erosions alone in 1 case and of a normal mucosa 
in 1 case Normal motility was recorded in 5 cases of this group , spasm 
and atony were noted in 1 case each, and atony and spasm in 1 case, 
on separate examinations Of the 12 cases in which vagotomy and 
gastroenterostomy or pyloroplasty was performed, a preoperative exam- 
ination had been made in 7 , a diagnosis of normal mucosa had been 
made in 2, of superficial gastritis in 4 and of a severe, mixed type of 
stomal gastritis in 1 After operation, superficial or hypertrophic inflam- 
mation with or without erosions, was noted in 7 cases, atrophy in 1 
and a normal mucosa in 3 , an erosion was obsen’'ed in 1 case three 
mouths after vagotomy but the mucosa appeared normal three months 
later Normal motility was seen in 1 case, spasm in 5, decreased 
motihtv in 1 and atony in 4, in 1 case spasm was noted three months 
after vagotomy, but motility appeared normal gastroscopically three 
months later 

GASTROSCOPIC OBSERVATIONS BEFORE AND AFTER VAGOTOMY 

Duodena] Ulcei — ^The data on the 14 patients with duodenal ulcer 
and the 3 patients with both duodenal and gastric ulcer are summarized 
in table 1 Gastric retention was present in 5 of the 6 patients treated 
with -vagotomy alone, the retention vas temporary in the 2 patients of 
this group vho vere examined more than once Retention was not 

4 Paulson, M, and Gladsden, E S Medical Aspects of Vagotomy for 
Peptic Ulcer, Bull Johns Hopkins Hosp 81 107, 1947 

5 Asher, L The Gastric Mucosa After Vagotomj’’ for Peptic Ulcer A 

Gastroscopic Stud\ Gastroenterology 11 303, 1948 
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obsencd gastroscopicallj^ m 10 of the 11 patients in whom a gastio- 
enteiostoin} had been established prior to. oi concomitantly with, the 
\agotomy The appeal ance of the mucosa had not changed significantly 
111 9 ot the 11 patients examined before and after opeiation, 5 originally 
piesented a normal mucosa and 4 gastiitis The stomach appeared 
essentiall} normal after vagotomy m 2 patients for whom a diagnosis of 
moderate hyperti ophic gasti itis and superficial inflammation, respectively, 
had been made before opeiation Gasti oscopy was not perfoimed before 
opeiation on 6 patients (cases 10, 11, 12, 13, 14 and 17) , 3 of these 
piesented a normal mucosa two, fi\e and one-half and thiity months, 
respectively, aftei vagotomy A moderate superficial gastritis was 
obsened in 1 patient twelve months aftei vagotomy and gasti oentei os- 
tomy Superficial changes and a noi mal mucosa w^ei e observed at various 
examinations in another patient, during a postoperative period of twenty- 
six months The superficial gastritis m the sixth patient, wflnch appeared 
three yeais after vagotomy, may possibly have been related to the 
pieMOusly administered iriadiation of the stomach Rapid healing was 
observed in 2 of the 3 patients with concomitant gastric ulcer 

The insulin test foi the integrity of vagal innervation, performed 
after opeiation on 12 patients, yielded negative lesults, a positive acid 
response w'as elicited m 1 patient (case 3) several months latei (The 
reliability of the insulin test as an indicator of complete or incomplete 
^ agotomy has not been fully evaluated ) Gastric ulcers developed after 
vagotomy in 2 patients (cases 4 and 13) , these cases, therefore, are 
described in more detail 

Case 4 — B , a 63 year old man with a duodenal ulcer of eight years’ 
duration, had received a total of 1,260 r (depth dose) in divided amounts to 
the fundus and body of the stomach, for the purpose of reducing gastric acidity 
The maximum free hydrochloric acid (histamine test) decreased temporarily 
from a range of 108 to 116 clinical units to 60, but returned subsequently to 
original levels, in the ensuing four years the amount of acidity fluctuated 
between 108 and 126 clinical units Three gastroscopies during this period demon- 
strated, at various times, minimal superficial inflammation, pigmented areas and 
mild, localized, hypertrophic gastritis The mucosa, fourteen months after trans- 
thoracic vagotomy, appeared normal , shallow peristaltic waves were observed 
m the antrum Ulcer distress recurred four years and three months after 
operation, roentgenoscopy then disclosed a huge ulcer crater on the lesser 
curvature of the stomach Gastroscopy demonstrated a large, benign ulcer on 
the anterior wall of the lesser curvature of the stomach, immediately above the 
angulus The mucosa adjacent to the ulcer was reddened, edematous and hem- 
orrhagic, but elsewhere it appeared normal Peristaltic activity was vigorous 
Free acid was present in the gastric content, the exact amount was not recorded 
The result of the insulin test was negative At operation, an intact vagus fiber 
w'as identified within the muscle layer on the posterior wall of the esophagus, 
and severed, a partial gastric resection was performed, with the removal of a 
benign ulcer The microscopic appearance of the stomach is described later in 
this paper 
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Case 13 — W R , a 32 year old man, undeivvent a tiansabdominal vagotomy, 
after having experienced ulcer distress for eight years Symptoms recurred 
several months after operation, increased m intensity and, five months after 
operation, culminated in the passage of several tarry stools The result of the 
insulin test was negative, the output of acid in the nocturnal gastric secretion 
was reduced Gastroscopy demonstrated a benign ulcer, approximately 2 to 3 cm 
m diameter, on the anterior wall of the lesser curvature, in the midportion of 
the stomach The mucosa appeared essentially normal, peristalsis was noted 
111 the antrum A partial gastric resection was performed, with the removal 
of a benign ulcer The microscopic appearance of the stomach is described later 
in this report 

Gasiiic Ulcei — The observations in the 9 cases of benign gastric 
ulcer aie presented in individual case reports and are also summarized 
briefly in table 2 

Case 18 — In G C, a man of 67, gastroscopy one week before transabdominal 
vagotomy had demonstrated a benign ulcer on the anterior w'all of the lesser 
cunature of the stomach and moderate superficial and atrophic gastritis Partial 
healing of the ulcer was noted one month after operation , the mucosa appeared 
normal, despite gastric retention The ulcer was not visible five months after 
operation The mucosa in some areas appeared noimal, while m other regions 
it w'as covered with mucus Gastric retention persisted, although peristaltic 
activity was observed in the antrum 

Case 19 — A P, a man of 45, had received a total of 1,635 r (depth dose) 
in divided amounts to the fundus and body of the stomach three years before 
operation for the purpose of reducing gastric secretion Six gastroscopies during 
this period disclosed a benign ulcer on the lesser curvature above the angulus, 
and, at different examinations, mild to moderate superficial gastritis, slight atrophy 
and (on one occasion) a normal mucosa The ulcer, present three weeks before 
transthoracic vagotomy, had healed completely one month after operation The 
mucosa appeared irregularly reddened Peristalsis was absent, and gastric reten- 
tion was pronounced 

Case 20 — H A, a man of 43, received a total of 1,160 r (depth dose), applied 
in divided amounts to the stomach appi oximately four years before transthoracic 
vagotomy, a second course of irradiation, comprising 1,600 r, was administered 
one month after operation Fourteen gastroscopies pei formed during the pre- 
operative period demonstrated the healing and recurrence of a benign ulcer 
on the lesser curvature of the stomach, at the angulus The mucosa initially 
appeared normal Approximately two and one-half years before vagotomy, an 
hourglass deformity had developed in the midportion of the stomach, subse- 
quently, atrophy was observed in the lower segment and superficial inflammation 
in the upper pouch Severe hypertrophic and superficial changes were noted 
approximately one year before operation Three gastroscopies were performed 
after vagotomy Peristalsis was diminished or absent, gastric retention was 
pronounced The hourglass deformity persisted, only the upper segment was 
visualized Four months aftei vagotomy the mucosa m some areas appeared 
entirely normal In other aieas it was dull, reddened and hemorrhagic, there 
was a questionable superficial erosion on the lesser curvature near the cardia 
At seven months the mucosa presented a dull, thickened appearance At nine 
months dulness and hyperemia were noted in some regions and a normal mucosa 
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in otiier areas of the upper pouch There was no evidence of ulcer The acid 
response to histamine was approximately the same as before vagotomy 

Case 21 — G K , a man of 39, with diabetes mellitus , gastroscopy (on 
SIX occasions) before transtlioracic vagotomy had demonstrated a ver} large, pre- 
sumably benign ulcer on the posteiior wall of the midportion of the stomach, 
se\eie gastritis w'as present, characterized by diffuse hyperemia, sw'ollen — almost 
polypoid — folds and excessive amounts of mucus, pronounced hypertrophic, hem- 
orrhagic, erosive gastritis was observed on one occasion An inteua! of tw'o 
and one-fourth jears elapsed between the final control gastroscopy and vagotomy 
Fne examinations, performed during a postoperative period extending from two 
months to more than tliree years, demonstrated mixed hypertrophic and super- 
ficial gastritis, shallow peristalsis and retention of food and mucoid material 
These changes persisted until three years and two months after vagotomy 
Gastroscopj now disclosed a contraction of the midportion of the stomach, taking 
the form of a large fold extending from the anterior to the posterior w'all The 
fold W’as surmounted by a large, dark gray ulcer, approximateh 1 5 cm in 
diameter, wdiose border was slightly irregular in contour, but sharp!} demarcated 
The mucosa in some areas appeared normal, in others, dull and reddened, and 
elsewhere edematous with adherent mucus The maximum free acidity after 
histamine stimulation was similar to that noted before operation 

Case 22 — A, a man of 46, had had a total of 1,325 r (depth dose) applied 
in divided amounts to the fundus and body of the stomach approximately two 
years before operation The maximum free acid (histamine test) three months 
later had decreased from 110 to 20 clinical units, but the quantity soon returned 
to its original level Thirteen gastroscopies demonstrated the healing and recur- 
rence of a benign ulcer on the lesser curvature, above the angulus Severe 
hemorrhagic, hypertrophic gastritis was noted on seven occasions, and erosions 
were seen tw'ice Nine gastroscopies, performed during a period of three and 
one-half months to four and three-fourths years after transthoracic vagotomy, 
disclosed a variable, but occasionally severe, superficial gastritis Approximately 
eight months after operation a shallow ulceration was noted at the angulus 
Gastroscopy four years and eight months after operation demonstrated vigorous 
peristalsis, a grayish mucosa with hemorrhages and adherent mucus, and a small 
erosion in the area of the ulcer, above the angulus Free hydrochloric acid w’as 
present in the gastric contents after histamine stimulation 

Case 23 — J W , a 70 year old man, with a recurrent ulcer of twentv-five 
years’ duration, had undergone two operations elsewhere (local excision of the 
ulcer and, later, gastroenterostomy) Two courses of roentgen irradiation were 
applied to the fundus and body of the stomach The first, of 1,500 r (depth dose), 
produced transient anacidity, with temporary healing of the ulcer, the second, 
given eighteen months later with a total dose of 1,671 r, had no demonstrable effect 
on gastnc acidity Ten gastroscopies revealed, during a period of two years, the 
healing and recurrence of a large gastnc ulcer above the gastroenterostomy stoma, 
superficial gastritis and mucosal hemorrhages, a moderately severe, hemorrhagic, 
hypertrophic gastritis was present two weeks before transthoracic vagotomy 
Two gastroscopies were performed subsequently The examination two weeks 
after operation demonstrated healing of the ulcer, mild superficial gastritis and 
slight gastric retention Two years and ten months later the mucosa appeared 
normal, despite persistent gastnc retention, the ulcer had not recurred 

Case 24 — A F, a man aged 37, had been treated for an intrapyloric ulcer, 
with gastnc retention, for eight years A total of 1,350 r (depth dose) had been 
directed to the fundus and body of the stomach for the purpose of reducing 
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gastric acidity Six gastroscopies, prior to transabdominal vagotomy and gas- 
troenterostomy, initially revealed mild to moderate hemorrhagic, hypertrophic, 
gastritis, slight atrophy developed during the irradiation Twenty-one months 
after operation the gastric mucosa appeared normal 

Case 25 — A N , a housewife aged 67, had undergone a transabdominal 
vagotomy and, two months later, the local excision of a benign gastric ulcer 
A pronounced hourglass deformity of the stomach, with gastric retention, devel- 
oped subsequently Gastroscopy three months after vagotomy revealed a normal 
mucosa in the upper portion of the stomach , the lower segment was not visualized, 
because of the greatly narrowed lumen 

Case 26 — E T , a housewife aged 45, had experienced ulcer distress since 
1922 A gastroenterostomy had been performed in 1932 The normal continuity 
of the bowel was reestablished m January 1945 Roentgen irradiation had been 
directed to the stomach, but the amount given and the effect on gastric secretion 
could not be ascertained, the patient first appeared at the University Clinics 
two and one-half years later Roentgenoscopy demonstrated a gastric ulcer, and 
a transabdominal vagotomy was performed After operation, the result of the insulin 
test was negative, and the nocturnal gastric secretion was greatly reduced The 
gastric ulcer was not demonstrable roentgenologically three months later 
The patient remained well for eighteen months , ulcer distress then reappeared The 
insulin test again yielded a negative response Free acid was present in the 
gastric contents after histamine stimulation Gastroscopy demonstrated a super- 
ficial ulcer on the lesser curvature, above the angulus The gastric rugae 
appeared normal , moderate atrophy had occurred in the midportion of the 
stomach Active peristalsis was observed in the antrum Gastric resection was 
performed eight days later, the distal third of the stomach being removed, the 
microscopic features are described later in this paper 

Comment Gastric retention was observed in 6 of the 8 patients 
of this group treated by vagotomy alone The early observations in 
case 22 were incomplete in this regard , however, retention was not 
present four years and eight months after operation Gastric retention 
was not present m 1 patient undergoing both vagotomy and gastro- 
enterostomy or, eighteen months after operation, in another patient 
treated by vagotomy alone Peristaltic activity was noted gastro- 
scopically in 6 patients Gastritis of varying types and severity had 
been observed gastroscopically in the 7 patients examined before vago- 
tomy Five had had irradiation directed to the upper portion of the 
stomach at varying intervals (usually of several years) prior to the 
■operation The inflammation had not changed significantly in 5 patients , 
the condition had apparently subsided in 1, and slight improvement was 
noted in another 

Control observations were not obtained m case 25, but a normal 
mucosa was observed after vagotomy, moderate localized atrophy was 
noted in case 26 

The gastric ulcers healed in all 9 patients, in 1 instance within two 
neeks after operation However, a large ulcer was demonstrable in 
case 21, slightly more than three years after vagotomy In case 22 the 



KIRSNER ET AL—GASTROSCOPIC APPEARANCE IN VAGOTOMY 207 


ulcei recurred tempoianly eight months after operation, and an erosion 
was noted foui and thiee-quaiters years after vagotomy A superficial 
ulcer was noted gastioscopically in case 26, eighteen months after 
vagotomy The insulin test was pei formed after operation on eight 
patients, w ith negative results m 7 and a positive response m 1 (case 25) 

Miscellaneous — Case 27 — M S, a woman aged 45, with vague abdominal 
s\mptoms, vas subjected to a transabdominal vagotomy in an unsuccessful effort to 
ielie\e the discomfoit Gastroscopy fourteen months later demonstrated a normal 
mucosa and actne pciistalsis The result of the postopeiative insulin test was 
negaln e 

Genoa! Comment — The present obseivations indicate that vagotomy 
does not alter significantly the gastioscopic appearance of the stomach 
The mucosa seemed relatively unchanged m 13 of the 18 patients 
examined before and after operation, the original diagnoses had been 
normal mucosa m 5 cases, superficial gastritis m 3, hypertrophic inflam- 
mation la 2 and mixed gastritis in 3 An essentially normal mucosa 
was observed after vagotomy in 5 cases, of wdiich the preoperative 
impressions had included hypertrophic gastritis, in 3, and superficial 
and mixed gastritis, m 1 each The significance of this apparent improve- 
ment seems questionable, however, m view of the unpredictable varia- 
tions m the type and severity of gastritis encountered spontaneously ° 
An additional factor may be the individual dififerences in gastroscopic 
interpretation, recently emphasized by McGlone, " although the majority 
of the posWagotomy examinations were made by one of us (J B K ), 
five physicians had participated m the preoperative studies 

In the present senes, the prolonged retention of food and mucoid 
mateiial apparently did not predispose to gastritis, nor did it seem to 
intensify a preexistent inflammation, as determined gastroscopically 
The results of this study are m general agreement with the observations 
of Paulson and Gladsden Asher ° concluded, however, that vagotomy 
produced definite gastritic changes, these occurred with less frequency 
when a gastroenterostomy was established in addition to the section of 
the vagus nerve The rather high incidence of hypei trophic gastritis 
and superficial erosions m Asher’s study is of interest In contrast, the 
incidence and severity of gastritis in the present investigation did not 
differ significantly in relation to the presence or absence of gastro- 
enterostomy) hypertrophic changes were not commonly encountered 
However, recurrent ulcers were noted after vagotomy in 4 patients 
(cases 4, 13, 21 and 26) In case 22 erosions were observed in the ong- 

6 Maimon, S N , and Palmer, W L Chronic Gastritis Observations on 
Its Course and Significance, Gastroenterology 6 511, 1946 

7 McGlone, F B Observations on Gastritis Based upon Experience in a 
General Hospital in the South Pacific, Gastroenterology 10 681, 1948 
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mal area of the ulcer at intervals of twenty-two months, twenty-three 
months and four years eight months after vagotomy , erosions had also 
been noted before operation In several patients the gastric mucosa 
appeared hemorrhagic at times, both before and after vagotomy The 
histologic appearance of the stomach after vagotomy, as will be described 
later in this paper, usually did not differ strikingly from that observed in 
patients with ulcer having intact vagus nerves and in persons with no 
history of gastrointestinal disease 

With regard to prolonged gastroscopic observation, 5 patients (cases 
4, 21, 22, 23 and 24) reexamined from twenty-one months to four years 
and eight months after vagotomy manifested active peristalsis, although 
a varying degiee of retention was present m 3 Gastritis persisted in 3 
and appal ently subsided in 2 of 4 patients on whom gastroscopy was per- 
formed only after vagotomy, at postoperative intervals of eighteen 
months or more, a normal mucosa, localized atrophy and superficial 
gastritis were observed m 1 each, and both a normal mucosa and mild 
superficial changes m 1 

HISTOLOGIC APPEARANCE OF STOMACH AFTER VAGOTOMY 

The stomach was examined histologically after vagotomy m 11 
patients The observations are presented in individual case reports 

Case A — O K , a 59 year old housewife with diabetes and hypertension, 
experienced pain from an ulcer for three weeks Roentgenoscopic examination 
disclosed a duodenal ulcer, and symptoms were relieved by medical treatment 
The patient first appeared at the University Clinics one year later, because of 
recurrent distress A transabdominal vagotomy and posterior gastrojejunostomy 
were performed after one month However, the patient died of atelectasis and 
pneumonia one week after the operation, despite bronchoscopic aspiration and 
the administration of penicillin At autopsy, the vagotomy anatomically appeared 
complete A large, healing ulcer was present in the duodenal bulb Additional 
diagnoses included severe arteriolosclerosis and arteriosclerosis of the pancreatic 
vessels, severe fibrosis and atrophy of the pancreas, bilateral bronchopneumonia 
of the lower lobes, acute purulent bronchitis, severe generalized arteriolosclerosis, 
moderate arteriosclerosis and hypertrophy of the left ventricle The gastric 
mucosa presented no gross abnormality Histologic examination demonstrated 
an essentially normal mucosa, with minimal cellular infiltration The gastric 
glands and crypts were well preserved The parietal and chief cells were abundant 
and appeared normal 

Case B — M C , a 54 year old woman, had experienced ulcer distress for 
ten 3 'ears Roentgenoscopic examination demonstrated a benign gastric ulcer, the 
ulcer was excised and a vagotomy performed A biopsy of antral mucosa adjacent 
to the ulcer disclosed moderate chronic gastritis A posterior gastroenterostomy 
vas established several weeks later because of obstruction The patient died 
of a reaction to the infusion of plasma one month after vagotomj Autopsy dis- 
closed hemoglobin precipitate in the renal tubules The vagotomy appeared 
anatomicalK complete The pilorus was almost completel} obstructed by a mem- 
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brane composed of gastuc mucosa on the supeiioi surface and duodenal mucosa 
on the inferior suiface, the channel thiough this valvular shelf measuiing 2 mm 
m diameter, this deformity seemed attributable to the local evcision of the ulcer 
Grossly, the gastric mucosa appeared smooth, but otherwise normal Microscopic 
examination of the mucosa of the fundic and prep 3 doric regions disclosed a 
minimal gastiitis, a few cystic glands, hypertrophj’' of occasional muscle fibers and 
congestion of the submucosal veins The parietal and chief cells were normal 
Acid-secreting cells were present also in glands on the duodenal border of the 
pj lorus 

Case C — F K , a 59 year old woman, on roentgenoscopic examination pre- 
sented a small ulcer on the lesser curvature of the stomach and narrowing of 
the antrum Gastroscopy disclosed mild superficial gastritis A transabdommal 
vagotomy and posterior gastroenterostomy were performed two weeks later Micro- 
scopic examination of a specimen from the fundus of the stomach indicated minimal 
chronic gastritis, the cellular infiltrate consisting chiefly of plasma cells and 
eosinophils (fig 1 A) The parietal and chief cells weie normal m appearance 
and distribution (fig IB) The patient died five months later of a gliobastoma 
multiforme of the left tempoial lobe Autopsy levealed, m addition, lipid broncho- 
pneumonia and an acute gangrenous abscess in the lower lobe of the right lung 
Anatomically the vagotomy appeared complete Grossly, the gastric mucosa, except 
for the scar of a healed prepyloric ulcei, was normal Striking changes weie 
observed microscopically, in comparison with the appearance of the control biopsy 
specimen obtained five months earlier The stomach now was involved diffusely 
by an unusually severe, chronic gastritis, most pronounced in the antium (fig 2) , 
there was much interstitial infiltration of the entire gastiic wall, chiefly by round 
cells Cystic changes weie prominent, but so-called intestmalization was not pies- 
ent, the thickness of the mucosa was approximately normal Of paiticular interest 
were the pronounced hyperchromatism of glands and the significant decrease m 
number of acid-secretmg cells , these cells in many areas were poorly differentiated 
and difficult to identify (fig 3) 

Case D — G S a 46 year old man, underwent a partial gastrectomy after 
twenty years of recurrent distress from a duodenal ulcer, a jejunal ulcer devel- 
oped seveial weeks later The ulcer healed after transthoracic vagotomy but 
recurred six months later, complicated by a gastrojejunocolic fistula The fistula 
was repaired, and several previously uncut vagus fibeis were excised Flowever, 
the secretion of hydrochloric acid remained excessive The patient died of a 
massive hemorrhage, five days after the second operation and six and one-half 
months after the initial vagotomy Autopsy revealed an ulcer crater, 8 by 5 cm , 
at the margin of the gastroenterostomy site, with an eroded artery in its base 
No intact vagus fibers were grossly visible, but apparently viable nerves were 
identified histologically between the muscle layers of the esophagus and the 
stomach The pancreas contained an islet cell carcinoma, one metastatic lesion 
was present in the liver Grossly, the gastric mucosa appeared normal Histologic 
examination disclosed rather severe superficial gastritis and occasional cystic 
glands The parietal and chief cells were abundant and well preserved This case 
was described in more detail in another paper ^ 

Case E — R B , a 66 year old man, had experienced symptoms referable to the 
gastrointestinal tract for thirty years and known ulcer distress for twenty years 

8 Kirsner, J B , Levin, E , and Palmer, W L Observations on the Exces- 
sive Nocturnal Gastric Secretion in Patients with Peptic Ulcer, Gastroenterology 
11 598, 1948 
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Fig 1 (ca‘;e C) — Biops\ specimen of mucosa of the fundus of the stomach, 
taken at the time of ^agotom\ A, minimal gastritis, preser\ation of the normal 
glandular pattern (X 62) B, numerous normal-appealing parietal cells in an 
es‘;entiallj normal gastric mucosa (X310) 
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A transabdommal vagotomy was performed at another hospital, hut symptoms 
recurred within two weeks Roentgenoscopic examination disclosed an ulcer crater 
m an undeformed duodenal hulh, and a second vagotomy, together with an 
anterior gastroenterostomy, was accomplished Complete obstruction of the gas- 
troenterostomy opening occurred after operation, necessitating side to side anas- 
tomoses in the jejunum and ileum The patient died several days later, after a 
leaction to the administration of pooled plasma, death occurred one jear after 
the initial operation and fifteen days after the second vagotomy 

Autopsy indicated that the vagotomy was complete anatomically The only 
evidence of the former duodenal ulcer consisted of a focus of epithelium, 1 cm 
in diameter, thinner than the surrounding mucosa, from which folds radiated 



Fig 3 (case C) — Fundic mucosa at autopsy Most of the parietal cells haVe 
disappeared , the glands are lined with a simplified type of epithelium X 350 


Additional diagnoses included massive aspiration pneumonia of the upper and 
middle lobes of the right lung, pulmonary edema and thrombosis of the mesenteric 
\eins The gastric mucosa contained minute erosions and hemorrhages and 
appeared edematou*s in the region of the gastroenterostomy wound Histologically, 
the mucosa appeared essentially normal, with only minimal interstitial infiltration 
with round cells One small area of mild atrophy was noted on the lesser curva- 
ture Parietal and chief cells were abundant and appeared normal 

Case F — E M ,® a 63 year old man, had required closure of a perforated 
duodenal ulcer one jear after tlie onset of sjmptoms Ulcer distress recurred, and 
a transabdommal lagotomj and posterior gastroenterostomy were performed one 
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year later A jejunal ulcer developed within six months, the result of the insulin 
test w’as positne A ‘Second \agotomy was then accomplished, with the excision 
of a large fiber m the posterior wall of the esophagus and of smaller branches 
below the esophagus Roentgen ladiation, a total of 1,656 r (depth dose), was 
applied to the fundus and bod\ of the stomach for the puipose of reducing gastric 
acidiU The result of the insulin test lemained positive and the output of hydro- 
chloric acid excc'^sivc Ulcei distress iccurred several months later, and a fourth 
operation was pcriormcd, at which time a large jejunal ulcer perforated spon- 
taneous! j The jejunum containing the anastomosis and the perforation was 
resected, and an end to end jejunostomv was established The patient was read- 
mitted to the ho'^pital three montlis later, because of several mild hematemeses, and 
died soon thereafter, of a “toxic, reaction,” one jeai and three months after the 
initial vagotomv and six months after the second vagotomy 

Aulopsv demonstrated intact vagus fibers passing along the esophagus into 
the stomach The duodenal ulcer was healed Additional findings included mild 
toxic cnccphalopathv of the cerebral cortex, bronchopneumonia with early abscess 
formation, a bcnitm hepatoma and an old occlusion of the right coronary artery 
The gastric muco-Ja contained multiple petechial hemorrhages Histologic exam- 
ination disclosed oiilj minimal cellul.ar infiltration, no evidence of atrophy was 
noted The parietal and chief cells were numerous and well preserved 

C\SE G — S K, a 39 vcai old man, had experienced ulcer distress for twelve 
jears, a duodcinl ulcer was demonstrated loentgcnologically The symptoms were 
relieved completelv and the patient gained approximately 30 pounds (13 6 Kg) 
in weight after a transabdominal vagotomj No fiee acid was present in the 
nocturnal gastric secretion Results of insulin tests, made after operation and 
eighteen months later, were negative The patient died of bullet wounds approxi- 
mate!} eighteen months after operation 

At autops}, no intact vagus fibers were grossly visible Small, nonmyelinated, 
apparently normal nerve trunks vveie observed histologically in the periesophageal 
tissues, several of these fibers were buried deeply m the muscle layers of the 
esophagus Grossly, the stomach appeared normal except for slight localized 
thinning of the mucosa near the p}loric ring The gastric wall was involved 
diffusely by a rather severe gastritis, with pronounced cellular infiltration, pre- 
dominantlv of lymphoid cells , this was most pronounced in the superficial zone, 
but in many areas the infiltrate reached and penetrated the muscularis mucosae 
Large and small l}mphoid follicles were situated along the muscularis mucosae 
Cystic glands and focal atrophy of the mucosa were observed near the cardiac 
orifice The mucosa elsewhere w'as not atrophic The mucosa of the fundus was 
thick and contained many normal-appearing parietal and chief cells The con- 
dition of the gastric pits could not be evaluated because of the postmortem loss 
of epithelium Toward the antrum, the exudate was more pronounced, an occa- 
sional cystic gland was noted Considerable adipose tissue was present in the 
submucosa of the pyloric ring and m the submucosa of the entire small intestine 
The first portion of the duodenum contained several areas of scarring, with 
regeneration of the surface epithelium and of Brunner’s glands 

Case H — N K , a 51 year old man, had experienced ulcer distress for eight 
years Roentgenoscopic examination demonstrated an ulcer crater in a deformed 
duodenal bulb Roentgen radiation, a total dose of 1,671 r, was applied to the 
lundus and body of the stomach The ulcer recurred eight months later, and a 
transthoracic vagotomy was performed Gastroscopy, performed one week before 
operation, had demonstrated an extensive hvoertroohic gastritis involving the body 
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and antrum of the stomach The result of the postoperative insulin test was 
negative The ulcer healed and did not recur The patient died two years and 
three months later, of extensive metastases from a chondrosarcoma of the left 
tibia Autopsy demonstrated lesions in the left hip, regional and retroperitoneal 
lymph nodes, kidneys, liver, diaphragm, heart, thyroid, lungs, ribs and cranium 
There were no intact vagus fibers grossly, histologic examination, however, indi- 
cated the presence of nerve fibers The upper two thirds of the stomach appeared 
normal in size, shape and tone, the distal third, however, was contracted to 
approximately the caliber of the first portion of the duodenum The pylorus was 
normal The duodenal ulcer was healed Multiple hemorrhages had occured in 
the gastric mucosa, the rugae appeared somewhat flattened Histologic examina- 
tion disclosed minimal superficial gastritis in the fundus, slight thinning of the 
mucosa of the lesser curvature and early atrophy and slight round cell infiltration 
of the mucosa adjoining the pylorus The parietal and chief cells were abundant 
and well preserved 

Case 13 — Clinical details in this case have been recorded previously A partial 
gastric resection was performed five and one-half months after vagotomy for a 
duodenal ulcer The distal half of the stomach was removed, a benign ulcer was 
present on the lesser curvature, 7 5 cm above the pylorus Because of adhesions 
it was not possible to determine the presence or absence of intact vagus fibers 
anatomically, however, the insulin test had yielded a negative acid response The 
stomach was involved irregularly by moderately severe gastritis, with infiltration 
of plasma cells and eosinophils and scattered lymphoid follicles Accumulations of 
leukocytes, including polymorphonuclear cells, were present in numerous crypts 
The mucous cells on the surface were well preserved Focal thinning of the mucosa 
had occurred in the uppermost portions of the lesected specimen, and the glands 
in these areas were shortened Most regions, however, contained numerous, nor- 
mal-appearing parietal and chief cells The mucosa near the entrances of the 
gastric pits was normal, at deeper levels the glands appeared hyperchromatic, 
and the cells were crowded, the cellular density being interpreted as compatible 
with very early atrophy of the gastric mucosa 

Case 26 — Qinical features in this case have been summarized earlier in this 
paper A gastric resection was performed eighteen months after transabdominal 
vagotomy, the distal third of the stomach, containing a small erosion on the pos- 
terior wall, was removed The gastric rugae grossly appeared normal Histologic 
examination revealed a relatively normal mucosa The gastric glands and crypts 
were well preserved, slight fibroplasia was evident at the bases of the glands 
Theie was a minimal amount of cellular infiltrate, slightly more being present in 
the antrum The mucous cells were well preserved The parietal and chief cells 
were abundant and appeared normal Glands bearing both acid and peptic cells, 
intermixed with seromucinous glands, were observed to extend to the pyloric ring 

Case 4 — Clinical features of this case have been described A large, benign 
ulcer developed four years and three months after transthoracic vagotomy for a 
duodenal ulcer The result of the insulin test was positive A partial gastric 
resection was performed, and an intact vagus fiber was severed Histologic 
examination disclosed diffuse chronic gastritis, most pronounced in the region 
of the ulcer and characterized by increased cellularity of the stroma and by small 
numbers of leukocytes in the lumens of the glands The cellular infiltrate m many 
areas extended into the muscularis mucosae There "were many basally located 
mucosal lymphoid nodules, especially near the ulcer Minimal atrophy was present 
The parietal, chief and mucous cells were abundant and well preserved 
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Comment — ^The histologic appearance of the stomach after vagotomy 
in 9 of the 1 1 patients did not differ from that often observed in patients 
with peptic ulcer and with intact vagus nerves, and, indeed, in persons 
with no histoiy of gastric disease The vagotomy appeared complete 
anatomically in 4 of the 8 bodies examined at autopsy and incomplete 
in 4 No unusual atrophy of the mucosa had taken place The parietal 
and chief cells were normal in appearance and distribution Evaluation 
of the mucus-secreting cells was possible only in the 3 patients under- 
going gastric jresection, in these they appeared normal 

Extensive round cell infiltration, conspicuous cystic formation and 
degeneration and diminution m the number of acid-secreting cells were 
observed in 1 patient (case C) five months after complete vagotomy The 
relation of these changes to the vagotomy is difficult to evaluate con- 
clusively in view of the concomitant presence of a brain tumor and the 
various complicating infections However, m our experience, the degen- 
eration and disappearance of parietal cells are rare in a mucosa of normal 
thickness The gastritis m cases G and 13 and the erosions in case E 
seemed more pronounced than is usual, however, similar changes have 
been observed occasionally in patients with ulcer and intact vagus nerves 
and ifi persons with no history of gastric disease The increased amount 
of fat in the submucosa of the pyloius and the entire small intestine 
in S K IS of interest , the significance of this observation and its rela- 
tion to the vagotomy are not clear at present In general, the histologic 
evidence, in support of the gastroscopic results, suggests that vagotomy 
usually does not produce striking changes, either grossly or micro- 
scopically detectable, in the appeal ance of the stomach 

Two additional observations are of interest In case H, two years 
and three months after vagotomy, the distal third of the stomach was 
contracted to the diameter of the 'duodenum, and the cardiac and pyloric 
orifices were normal Multiple hemorrhages were present in the gastric 
mucosa of 2 patients, and hemorrhages and minute erosions in 1 
patient, these probably repiesent antemortem changes, not attributable 
to the vagotomy 

CONCLUSIONS 

1 Vagotomy usually does not altei significantly the gastroscopic 
appeal ance of the gastric mucosa 

2 Peristalsis fiequently is observed m the antrum after vagotomy 
However, gastiic retention persists for a time in most patients without 
gastroenterostomy 

3 The prolonged retention of food and mucoid material appaiently 
does not cause gastritis or accentuate preexistent gastritis 

4 Benign gastric ulcer may develop or recur from several months to 
several years after vagotonty 
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5 The histologic appearance of the stomach at intervals of one 
week to four years and eight months after vagotomy usually does not 
differ significantly from that often observed in patients with ulcer and 
intact vagus nerves, and m persons with no history of gastric disease 
No unusual atrophy occurs, and the parietal and chief cells are normal 
in appearance and distiibution 

6 Rarely, severe gastritis and degeneiation of the acid-secretmg 
cells may be obser\’^ed after vagotomy, m the 1 such case m this series, 
the relation of the changes to the operation could not be evaluated con- 
clusively because of the presence of concomitant disease 



HYSTERICAL TYPE OF NONGASEOUS ABDOMINAL BLOATING 


WALTER C ALVAREZ, MD 
ROCHESTER, MINN 

TN 1911, I saw a psychopathic woman, past the menopause, who, with 
her piotubeiant abdomen, was suie that she was pregnant by the 
Holy Spirit She insisted on going to a lymg-in hospital and was 
outraged when told that she was not going to have a baby I learned 
then that a bloated abdomen can be produced purely by nervous means 
Later I saw an occasional nervous, unhappy woman who during the day 
would become more and more bloated, until by evening she would 
appear about eight months piegnant The abdomen usually became 
flat during the night Soon I began to realize that in these cases the 
cause could not be gas Why^ Because (1) a roentgenogram of 
the enlarged abdomen showed that there was no excess of gas in the 
stomach or bowel, and (2) as the swelling went down, sometimes sud- 
denly, there was no passage of flatus 

That there was no causative organic disease in the abdomen was 
indicated by the fact that in almost every case several exploratory 
operations had failed to reveal anything significant Usually the appen- 
dix, uterus and gallbladder had been removed, without avail One 
woman with a particularly stormy form of this syndrome, whom I saw 
with Dr Bargen, had had her abdomen opened so many times that she 
had finally lost count 

I now report 92 cases of this neurotic or hysterical type of non- 
flatulent bloating The syndrome is similar to that described in the 
past under the terms “phantom tumor,” “pseudoileus” or “accordion 
abdomen ” There are several varieties of the syndrome, some severe, 
painful and disabling, and others in which the distention is mild or 
occasional or incidental to more serious troubles Doubtless many 
neurotic women occasionally bloat in this way but have so little trouble 
with the syndrome that they do not mention it when they go to an 
internist 

DEFINITION AND CLINICAL PICTURE 

The essential point in all the cases described here is that the 
pronounced bloating is due not to any excess of gas in the digestive tract 
but apparently to a contraction of the muscles lining the back and the 

From the Division of Medicine, Mayo Clinic 
A preliminary report on this subject was read at the Sixtieth Session of 
the Association of American Physicians, Atlantic City, N J , May 6, 1947, and 
was published (Tr A Am Physicians, 60 86, 1947) 
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upper end of the abdominal cavity Sometimes, in addition, there may 
be a relaxation of the muscles of the anterior abdominal -wall These 
changes, associated often with the assumption of an extremely lordotic 
posture by the patient, tend to throw the abdominal contents forward 
and somewhat downward, toward the brim of the pelvis In one 
instructive case, the woman, while standing in my office, would take 
off a 2 inch (5 cm ) belt and instantly bloat, apparently by relaxing the 
anterior abdominal wall In this instance there was no simultaneous 
increase m lordosis Then the patient would put the belt on loosely , with 
this form of autosuggestion the muscles would contract, and the abdomen 
would appear normal again 

Most patients stated that at first they tended to bloat only once 
in months or in a 3’^ear Later the interval shortened, until the bloating 
sometimes came every day This shortening of the interval is typical 
of those types of abdominal “storm” for which no local cause can be 
found 

In most cases, the swelling develops quickly after a large meal, or 
slowly during the afternoon, and diminishes during the night without 
the passage of flatus This is a most important point diagnostically. 
The patient is often well between spells, with good appetite and digestion 
In rare cases, there is a picture of severe constipation, with what appears 
to be an attack of intestinal obstruction ^ 

The Several Types of Bloating — Before going further, it may be 
helpful to note that there are a number of types of bloating, and that 
some nongassy bloateis on occasion have one or more of the other 
types of abdominal swelling Unless this fact is recognized and, while 
taking a history, the physician unscrambles the several stones, he may 
become confused 

True gassy bloating due to indigestion can be produced by (a) 
eating too much, (&) eating when nervously upset, (c) eating indi- 
gestible or poorly prepared food, (d) eating foods such as baked beans, 
onions or cabbage which are notoriously gassy, (e) eating too much 
roughage or (/) eating a food to which one is allergically sensitive 

There is a type of bloating that appears with some forms of diarrhea, 
especially sprue or slight intestinal obstruction, in cholecystitis, in 
constipation, or with the swallowing of large amounts of air, as when 
the person is chewing gum 

Three other forms of bloating associated with much gas in the 
bowel are due (o) to the physical stimulus that comes from chewing or 
ingesting food, (&) to the stimulus derived from drinking a glass of cold 

1 Christianson, H W, and Bargen, J A Functional Abdominal Distention 
Simulating Intestinal Obstruction, Proc Staff Meet , Mayo Chn 6 441-448 
(July 29) 1931 
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water, pop or beer and (c) to taking a nap Some persons bloat so sud- 
denly after eating or drinking that the mechanism is obviously nervous, 
mechanical or physical Insufficient time elapses for a chemical effect 
to take place 

CLINICAL material 

I began this study by making abstracts of some 150 case records 
of bloateis I had seen As I analyzed the histones, it was apparent that 
in some 53 cases, the clinical pictuie was mainly that of true flatulence, 
with much gas in the bowel The patient’s illness was due for the 
most part to such troubles as indigestion, cholecystitis, food allergy 
or constipation Helpful diagnosticalty was the fact that many of these 
truly gassy bloaters could be made more comfortable with an elimination 
diet, a daily enema or the removal of a diseased gallbladder , the neurotic 
bloaters here described could be helped little if at all by such measures 

The few cases which left me puzzled were those in which a patient 
with what appeared, in most spells, to be the neurosis of the abdominal 
wall desciibed m this report also occasionally experienced food sensi- 
tization or an overly irritable bowel, which filled with gas when the 
patient drank cold water, pop or beer After the latter type of bloating 
there was at times passage of some flatus I excluded reports of most 
of these complicated cases from this paper because I wished to keep the 
picture of the neurosis of the abdominal wall as clearcut as possible 
Eventually I kept reports of the 92 cases which have*been used in the 
present study 

1 regret that not all cases could be studied extensively and that 
only certain patients could be watched through several crises of bloating 
Several were seen for only one consultation on a busy day, but all had 
had examinations to rule out organic disease of the abdomen From 
all of them, I obtained the history which is diagnosis enough, namely, 
that of prounounced bloating diminishing without the passage of flatus 
Because not all cases were studied with equal thoroughness, I cannot 
express the frequency of the several symptoms in percentages, I can 
give only estimates of frequency, or the number of cases in which I made 
note of a certain symptom 

SUDDENNESS OF BLOATING AND RECESSION 

Significant and interesting is the suddenness with which the abdomi- 
nal wall will often expand and occasionally contract One woman said, 
“I go up and down like an accoidion,” and, curiously, Bernheim,^ in 
1891, and Kaplan,® in 1900, wrote on ventre en accoideon In regard to 

2 Bernheim, H Hypnotisme, suggestion, psychotherapie. Pans, O Doin, 

1891 

3 Kaplan, L De la pseudotympanite nerveuse, ou ventre en accordeon, 
Thesis, Pans, no 30, 1900 
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another patient, a physician wrote, “The abdomen bloats suddenly and 
dramatically” Twelve patients said that one form of bloating came 
within seconds after drinking cold water (the triggei mechanism), and 
15 spoke of the suddenness with which they bloated after eating or 
drinking Several bloated rapidly while in my office, there was no 
sign to indicate that they had swallowed air Some of these patients 
had to keep on hand three sets of clothes, designed for three sizes of 
abdomen • 

Kaplan ® told of a young man who learned the trick of bloating the 
upper half of his abdomen at will He had discovered it accidentally 
but could not say just how it was done, he could also stop the bloating 
when desired The expansion could be maintained for some time with- 
out fatigue During this time, the boy could eat, drink even a liter 
of fluid, urinate or whistle 



Fig 1 — Roentgenograms made while patient was bloated They show no 
excess of gas in the intestine 

ABSENCE OF GAS IN THE ABDOMEN 

As already noted, an essential feature of this disease is the lack 
of any excess of gas in the bowel during the attacks of bloating This 
was shown most convincingly by roentgenograms of the abdomen while 
bloating was present Figure 1 shows how little gas was present m 
any part of the bowel of a typical patient 

Interestingly, one hundred years ago Sir James Y Simpson ^ 
described the syndrome and knew that it was not due to gas in the bowel 
To demonstrate this fact to his students, he used to place a tube in the 
rectum of a patient, with the outer end in a glass of water He would 

4 Simpson, J Y The Obstetric Memoirs and Contributions, edited by 
W O Priestley and Horatio R Storer, Philadelphia, J B Lippincott Company, 
1855-1856, vol 2, p 101 
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then give an anesthetic, and when the patient’s abdomen suddenly became 
dat, he would call attention to the fact that no gas had come from the 
bowel Janet is said to have noted this type of relief of bloating without 
the passage of gas In 1881, Weir MitchelP reported the case of a 
bloatei, a woman who knew that the swelling had nothing to do with 
gas, in her case, it was caused by emotion In Goldschmidt’s case,” 
lepoited 111 1922, roentgenograms showed no excess of gas in the 
patient’s abdomen 

According to Kaplan,® one hundred years ago in Europe, in cases 
of supposed intestinal obstruction, the patient’s intestines used to be 
punctured with a tiocar In this way it was learned that no gas was 
present in the cases of hysterical bloating 

MECHANISM OF BLOATING 

Yeais ago it became clear to me, as it had to others, that in the case 
of the type of bloatei described, the distention could not be due to gas 
The next question was whether it could be due to massive angioneurotic 
edema of the intestine 

Edema — Somewhat in favor of the theory of edema as a causative 
factor IS the fact that in 16 of the cases leported in the piesent study, 
the patient tended at times to become slightly edematous, the swelling 
occurring all over the body or in the hands, feet or eyelids In no case 
could the edema be blamed on any disease of the heart or kidneys 
Aftei a time, I saw that edema of the bowel could hardly be the 
explanation for the distention because of the rapidity of the rise and 
fall of the abdomen Insufhcient time elapsed for any change to occur 
in the volume of its contents 

Sudden Deflation — On several occasions, I saw an abdomen deflate 
without the passage of flatus either instantly on, or a few minutes after, 
(1) the induction of spinal or general (ether) anesthesia or of anesthesia 
with thiopental sodium U S P (pentothal sodium®), (2) the blocking 
of the splanchnic nerves with an injection of procaine hydrochloride 
U S P , (3) the onset of an attack of vomiting or (4) the reception of a 
hypodermic injection of morphine In 1 case, the abdomen would 
promptly contiact when the girl assumed the knee-chest position, and 
in many others, it deflated entirely, or nearly so, when the woman lay 
on her back, especially with the thighs flexed on the abdomen In 1 
patient under spinal anesthesia, the abdomen suddenly deflated the 
moment the anesthesia reached the nipples 

5 Mitchell, S W Lectures on Diseases of the Nervous System, Especially 
in Women, Philadelphia, H C Lea’s Son & Company, 1881, pp 186-188 

6 Goldschmidt, W Em 4 mal als Ileus laparotomierter Grenzfall von Spas- 
mophilic und Hysteric, Mitt a d Grenzgeb d Med u Chir 35 544, 1922 
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Because I could not imagine any way in which the volume of the 
abdominal contents could be so suddenly restored to normal, I con- 
cluded that no increase took place in the volume of the abdominal 
contents In some cases I gained this impression also from measuring 
the girth of the woman’s abdomen before and during bloating 

Among the writers in the past who commented on the rapidity with 
which the “tumor” disappeaied when the patient was anesthetized, and 
with which it returned when she awoke were Priestley (in 1858), Wells,^ 
Luton,® Simpson,"* Gowers,® McArdle and Kohpmski,^® Krukenberg,^^ 
Talma, Kaplan,® McDonnell,^® Da Costa, Ramskill and Jones,^® Haul- 
tain, Kerr and Ferguson,*^^ Purves-Stewart and Garrigues 

Loidosis — Other important obseivations made early m the investi- 
gation were that at least 11 of these patients were more than usually 
lordotic when bloated, and that this factor had much to do with pushing 
the abdominal contents forward Osier,®® Gowers,® and Bargen and 
others noted this “ai clung forward of the spine” , it was also shown, in 
1884, by Krukenberg,*^^ whose illustrations are reproduced here in figure 
2 The woman was bloated because of her lordosis, when she straight- 

7 Wells, T S Diseases of the Ovanes Their Diagnosis and Treatment, 
London, J Churchill & Sons, 1865, vol 1 

8 Luton, cited by Kaplan ® 

9 Gowers, W R A Manual of Diseases of the Nervous System, Am ed 
Philadelphia, P Blakiston’s Son & Co , 1888 

10 McArdle, T E, and Kohpinski, L A Summary of the Published Cases 
of Phantom Tumor of the Abdomen, and the Etiology of that Condition and of 
Spurious Pregnancy, New York State J Med 43 595, 1886 

11 Krukenberg, G Zur Kenntmss der hysterischen Phantomgeschwulste, 
Arch f Gynak 23 139, 1884 

12 Talma, S Zur Kenntmss der Tympanitis, Berl klin Wchnschr 23 369, 
1886 

13 McDonnell, cited by McArdle and Kohpinski 

14 Da Costa, J M Medical Diagnosis with Special Reference to Practical 
Medicine A Guide to the Knowledge and Discrimination of Diseases, ed 2, 
Philadelphia, J B Lippmcott Company, 1866, p 541 

15 Ramskill and Jones, cited by McArdle and Kohpinski 

16 Haultain, F W N Spurious Pregnancy A Critical Treatise from a 
Practical Experience, Am J M Sc 101 342, 1891 

17 Kerr, J M M , and Ferguson, J H Combined Text-Book of Obstetrics 
and Gynecology, New York, William Wood & Company, 1923 

18 Purves-Stewart, J The Diagnosis of Nervous Diseases, ed 9, Baltimore, 
‘Williams & Wilkins Company, 1945, p 661 

19 Garrigues, H J A Text-Book of the Science and Art of Obstetrics, 
ed 2, Philadelphia, J B Lippmcott Company, 1907 

20 Osier, W The Principles and Practice of Medicine Designed for the 
Use of Practitionei s and Students of Medicine, ed 3, New York, D Appleton 
& Co, 1898 

21 Bargen, J A , Adson, A W , Lundy, J S , and Dixon, C F Functional 
Abdominal Distention Simulating Megacolon, Am J Digest Dis 3 17, 1936 
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ened her spine under anesthesia or voluntarily, the bloating disappeared 
I suspect that with a little practice, any one with good muscles and a 
limber spine could push the anterior abdominal wall forwaid, just as he 
can pull it in until it is scaphoid (fig 3) 

That lordosis often is an important factor can be shown, as already 
noted, by having the bloated patient he down (figs 4 and 5) Especially 
when the knees are flexed on the abdomen, the woman will usually lose 
much, or all, of the bloated appearance When she is placed on her side 



Fig 2 — When the girl was bloated she was lordotic, when she slumped, either 
voluntarily or under the influence of chloroform, the bloating disappeared (From 
Krukenberg 

and the thighs are quickly flexed on the abdomen the lordosis is even 
better overcome, and a distended abdomen is likely to deflate and become 
soft When the woman gets up and slumps into her old lordotic 
posture, the bloating usually returns (fig 6) For years Bargen has 
been using this doubling up of the patient as a diagnostic pi ocedure , if 
the abdomen becomes flat, he knows what type of bloating is present 
Krukenberg used much the same technic m 1884 
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It would seem that in pushing the abdominal contents forward, 
bloating should be facilitated by the simultaneous relaxation of the 
muscles of the anteiior abdominal \\all Sometimes the muscles are 
relaxed, but sometimes the} are contracted, tense and hard In 1 
case (reported by me in 1945 in v.hich the s^ndrome was, I believe, 
a valiant of the one described in this repoit, the patient’s contracted, 
boardhke abdominal wall was always flat Perhaps the flatness of the 
abdomen was due pat tly to the contraction of the muscles of the anterior 
abdominal wall, and partly to an absence of a foiuard thrust from the 
muscles at the back 



Fig 3 — Lordosis producing the appearance of bloating (From Bargen, Adson, 
Lundy and Dixon 

That lordosis is not an essential factor m the bloating was obvious 
in some cases For instance, loidosis does not appear to have had 
anything to do with the tremendous bloating of the woman whose abdo- 
men was pictured by Vaughn (fig 7) She bloated when her hand 
was placed in ice water and the abdomen deflated when the hand was 

22 Alvarez, W C A Rare Syndrome of Crisishke Abdominal Pam, Gastro- 
enterology, 4 296, 1945 

23 Vaughan, W T Practice of Allergy, St Louis, C V Mosby Company 
1939 
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warmed again Long ago Simpson ^ noted that in some cases lordosis 
was not a factor 

Significance of Conh actions oi Bloating of a Bait of the Abdominal 
IVall — A feature which helped convince me that this syndrome is due 
primal ily to spasm of the muscles of the abdominal wall was the 
observation of several cases in which the bloating, like a phantom tumor, 
involved only half the patient’s abdomen, or even only one quadrant of it 
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Fig 4 — A slightly bloated woman, with some lordosis 

In 1 case, the bloating vould begin in the left lower quadrant Then, 
by bending and twisting in a certain way, the patient could, as she said, 
“throw the tumor over” into the right lower quadrant, it might then 
suddenly disappear I saw her one day when she was bloated only in 
the right lower quadrant Two women bloated only on the right side, 
\Mth a contraction of the abdominal muscles on that side, one day I 
watched 1 of them as she bloated on only the left side One woman 
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bloated only in the upper half of the abdomen and 1, only in the lower 
half Another would bloat first above the navel , the swelling would then 
spiead into the lower half of the abdomen Swelling in the case of 
another woman would begin with a contraction of the abdominal muscles 
in the left upper quadrant , the patient then would bloat over the entire 
abdomen 

In a few instances, segments of only one rectus abdominis muscle 
would go into spasm to such a degree that some physicians who saw 
the patients thought they were dealing with a tumor A nervous man 
with this condition was one day rushed to a hospital by his surgeon for 
removal of a supposed cancer of the cecum Fortunately, the man’s 
brother insisted on a consultation When I first saw the patient, the 
tumor was obviously in the lower half of the right rectus muscle, but 



Fig 5 — The woman of figure 4, lying down The bloating has suddenly dis- 
appeared 

when I doubled him up, it disappeared for good One of the women 
whose case is described in this report had a similar “tumor” in the 
lower half of the left rectus muscle In the case of another bloater, a 
man, the wife noted that at times there were “knots” in the right rectus 
muscle In the case of 1 woman bloater, the anterior abdominal wall 
would suddenly become tense and then relax, and it is probably highly 
significant that in 3 other cases, with the bloating and the cramping of 
the abdominal muscles, the women had cramps also in the muscles of 
the arms and legs or of the thoracic wall Seventy years ago, Mitchell ® 
saw bloaters with these “small phantom tumors” of the pectoral and other 
muscles Talma, m 1886, commented on one-sided bloating 

In 1 of my cases, the woman suffered for years from cramps in her 
thigh and abdominal muscles, so sudden and severe that they often threw 
her to the ground or caused her to fall downstairs Such falls raised 
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the question of possible epilepsy, but she said that she never lost 
consciousness At night, the spasms would cause a knee to jeik pain- 
fully up to hei chin and would wake her, screaming She said that 
when she was bloated, her arms and legs would stiffen 

In another case, the woman, when beginning to bloat, felt a sensation 
of spasm traveling up the esophagus to the throat Another, during the 
spells, would have some trouble swallowing solid food, indicating spasm 



Fig 6 — A bloater slumped into her usual posture 


of the esophagus Two other patients experienced painful cramping of 
the rectum or of the anal sphincter In another case, just before 
bloating began, the patient would feel something snap or “block” in the 
right lower quadrant of the abdomen, the whole abdomen would then 
become so sore that it hurt her to walk One woman said that at the 
beginning of a spell she felt as though a band were tightening m her 
epigastrium Perhaps highly significant of a psychic -cause for the 
phenomenon is the fact that 1 woman felt as if a hand were grasping the 
anterior abdominal wall and pulling it forward 
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Osier 20 and a number of other writers on the subject of bloating 
noted the contractions of the rectus abdominis muscles Haultain^o 
said that he saw sudden bloating in 2 cases of patients with an obviously 
relaxed abdominal wall, 1 was a man who had just been subjected to 
paracentesis and the other, a woman who had just had a large ovarian 
cyst lemoved One coughed violently, and the other vomited, m each 



Fig 7 — Several stages in the rapid bloating which took place when a woman’s 
hand was placed in ice water (From Vaughan 

case, with the accompanying spasms of the abdominal muscles, the 
patient bloated 

Some horses bloat in an effort to avoid having a saddle girth cinched 
tightly They probably do this by contracting the abdominal muscles 
The Diaphragm — For a time I suspected that the bloating was due to 
a pronounced descent of the diaphragm, and in a few cases, while watch- 
ing with the roentgenoscope, I saw this action taking place The 
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diaphragm dropped to its lowest possible position, and its movements 
then became shallow and irregular In othei cases, however, the 
diaphragm was up m its normal position when observed Contrary 
to the theory that a consideiable descent of the diaphragm was the 
mam cause of the bloating was the observation that no matter how deep 
a breath some patients might take, they could not produce the typical 
bloating Interestingly, one woman’s attacks of bloating began with 



Fig 8 — Top, a girl when bloated, center, the same girl after she had obeyed 
the command to deflate Bottom, another bloater (From Kaplan 3) 

hiccup and another’s with sneezing, which suggested involvement of the 
diaphragm Talma mentioned a bloatei whose condition became worse 
when he was hiccupmg Kaplan’s photographs show how, in some 
bloaters, the abdominal contents are pushed caudad (fig 8) 

The fact that in a few cases the diaphragm, with its cervical inner- 
vation so far orad to that of the other abdominal muscles, joined in the 
spasm, indicated that the storm causing all the contractions was arising 
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in the brain One wonders whether, peihaps, spasms in the diaphragm, 
brought on by emotion, often caused the ancients to use the same word 
for the diaphragm as for the brain Some modern words, such as 
“frenzy” oi “schizophrenia,” have such an origin 

Osler,^'’ who knew bloaters, stated the belief that the distention must 
be due largely to spasm of the diaphragm, and a similar view was held 
by Talma,^^ Da Costa,^^ Gowers,® Kerr and Ferguson,^’’ and others 
Simpson ^ said that he could sometimes make bloating disappear by 
relaxing a patient’s diaphragm He did this by having the woman take 
a deep breath and then exhale, or by having her count aloud as long 
as she could without taking a breath 

Several Mechanisms — As I have already admitted, in some cases, 
especially when there was no pronounced lordosis or no considerable 
flattening of the abdomen when the patient lay down, I was at a loss to 
explain the mechanism which produced the bloating As Kausch,^^ 
Fitz and others said long ago, there must be several ways m which 
a neurotic woman can make her abdomen bulge fonvard I can only 
be certain that in most cases described in the present report, the bloating 
was not due to any increase in the bulk of the intestinal contents 

Kaplan’s photographs (fig 8) suggest that there is something in 
Schatz’ contention (1872) that when much pressure is put on the 
contents of the abdomen, as on a balloon, it tends to assume a globular 
form 

THE TYPE or PERSON WHO BLOATS NERVOUSLY 

In the present series of 92 cases, there were 85 women and 7 men 
This sex distribution alone indicates a functional origin for the disease, 
because organic diseases of the abdomen, with few exceptions, involve 
3 or 4 men to 1 woman Eighteen of the women were unmarried (an 
abnormal proportion), and most of these were too psychopathic or 
undersexed ever to marry Few of them had ever gone out much with 
men , one said that she never wanted to go out with men , several had 
no sexual feeling, and one was a nun who was said by her Mother 
Superior to be “a bit difficult ” 

Seven of the women who had married had been divorced, and at least 
22 of those who were still married were unhappy, or had made a poor 
sexual adjustment Four remarked that they had made a mistake in 
marrying a man too old for them , 1 had married a dipsomaniac One, 
who had married at 17, was still a virgin at 55 ' She said that her 

24 Kausch, W Beitrage zur Hysteric in der Chirurgie, Mitt a d Grenzgeb 
d Med u Chir 17 469, 1907 

25 Fitz, R H The Relation of Idiopathic Dilatation of the Colon to 
Phantom Tumor, and the Appropriate Treatment of Suitable Cases of These 
Affections by Resection of the Sigmoid Flexure, Am J Af Sc 118 125, 1899 
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husband's few early attempts at intercourse had caused her so much 
pain and disgust that thereafter he had left her alone She had a toxic 
goiter, and her 2 sisters, also goitrous, were queer “old maids " 

The most frequent comment in my notes as to the personalities of 
the women bloaters was “very nervous ” Many wei e described as 
“constitutionally inadequate” and always ailing , shy, with a negative or 
schizoid personality, or very sensitive and worrisome, tense, irritable, 
often tired, sometimes depressed, psychopathic, and inclined to cry 
without apparent cause At least 16 were unstable and had had one or 
more nervous breakdowns or mild depressions Two had been mildly 
manic at times, and 2 had attempted suicide One had been in a 
psychopathic hospital Three confessed to an almost insane temper, 3 
had had spells of anorexia nervosa, 1 patient said that she was a 
“screwball”, 3 had low intelligence, several were often jitteiy, excitable 
and shaky, several feared that they were going insane, otheis jerked 
and feared a convulsion, some had feelings of confusion, or of being 
drugged, and others had severe claustrophobia Two said that they 
had had an unhappy childhood because of mean parents, and many 
were most unhappy and full of grief when I saw them Two had much 
strain and sorrow because of mentally defective childien 

Several patients tended to hyperventilate when nervous , others 
suffered from palpitation or spells of smothering , several fainted easily , 

I had facial tics , several got dizzy easily, and 1 salivated at times Some 
had terrible nightmares , many fretted a great deal , 1 as a girl had been 
stricken with diarrhea whenever a beau came to visit her Some said 
that they had pains all over their bodies, 1 was a chronic follower of 
quacks of all kinds , several had nerves that played tricks with them all 
the time, 1 suffered from neurodermatitis, some had air hunger at 
night , 1 had had chorea , some reacted adversely and violently to drugs, 
a sign of a nervous makeup Evidently, most of these patients were 
anything but normal neurologically 

Menstruation — As is often the case with psychopathic women, at 
least 14 suffered from dysmenorrhea and some, from severe premenstrual 
tension Seven mentioned a scanty flow At least 2 mentioned flooding 
For no detectable reason, 1 stopped menstruating at the age of 21, 
and several submitted early in life to hysterectomy Several had a male 
distribution of body hair, suggesting poor ovarian function 

Appeal anoe of the Patient — In spite of the high percentage of 
psychopathic and neurotic persons in the group, I noted comments, on 
the history sheets, indicating that 13 were pleasant persons and that 
several were lovely, attractive, well built women who looked well 
Indicating neurosis was the fact that m spite of much suffering, at least 

II were oveiweight Onlj^ a few were too thin 
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Hystena — Many of the women, while under observation, had 
hysterical episodes, with such symptoms as paralysis, aphonia, shuffling 
gait, locking jaws, queer, ovei emotional behavior or attacks of severe 
air hunger A dozen others told of hysterical attacks, with “uncon- 
sciousness” lasting several hours Five gave a history of illnesses which 
had been consideied episodes of encephalitis, but which sounded to me 
more like prolonged attacks of major hystena, none of the episodes 
had left any residue of parkinsonism A few patients were reacting badly 
to a physical handicap, as in the case of a woman who was an achondro- 
plastic dwarf and that of a man who was born without one ear and 
with only half the mandible 

Hyper sciistHveness — Many patients were of the hypersensitive 
type, 1 said that whenever she was to start on a journey, she would 
he awalce all night and would urinate everj'^ fifteen minutes on the day 
of the trip Several had an irritable bowel syndrome, with the forma- 
tion of much mucus Several patients, with a normal heart and thyroid 
gland, had a pulse rate between 120 and 140 beats per minute when first 
interviewed , later the rate became almost normal Some had submitted 
to thyroidectomy without obtaining relief 

One woman was so hypersensitive that she could not stand a simple 
rectal examination Most patients had greatly exaggerated deep 
reflexes In 1, the knee jerk was so strong that the leg on the other 
side jumped too When I touched a trigger zone on 1 woman’s back 
she belched repeatedly 

Racial Stocks — No particular racial stock seemed to predominate 
in this group of patients 

Mtgrane — At least 32 of the 92 women suffered, or had suffered, 
from migraine This incidence is higher than that in the clientele which 
I see usually and would suggest that some relation exists between the 
migraine and the bloating Actually, all but 2 of the patients with 
migraine said that they could see no relation between the headaches and 
the bloating In a few cases, the headaches had almost stopped before the 
bloating became a problem In 1 case, however, many of the attacks 
suggested an equivalent in migraine 

The impression I gained was that the migraine only made the 
patients more sensitive and sickly, and therefore more inclined to bloat 
Contrary to the idea that the present form of bloating is an equivalent 
of migraine is the fact that in 2 cases, the episodes continued during 
several pregnancies , in another case, however, the woman was free 
from bloating during pregnancy Additional evidence against migraine 
as a cause of bloating was the fact that injections of ergotamine tartrate 
U S P (gynergen®) did not improve the condition 
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REPORT OF CASES OF BLOATING IN MEN 

Because there were so few men with the syndiome it is of interest 
to sciutimze their cases to see what sort of human beings they were 

Case 1 — A painter of 45 was a sullen, nervous, intense man, much of whose 
history was typically that of a “relative of the epileptic ” He was so irritable that 
he avoided arguments, for fear he might attack and kill his adversary He bloated 
suddenly when he became excited or angry, sometimes the distention woke him 
out of sleep He did not dare eat with friends, for fear he would bloat after 
taking a few mouthfuls of food, and he would not even peimit his wife to be with 
him at table As was to be e-^pected, his first wife had left him and his second 
was about ready to do so 

When bloated he woald salivate He would get up, walk around and rub his 
abdomen until he would belch explosively, thus obtaining some relief His tendency 
to bloat had appeared twenty years before, after a drinking bout Somewhat 
contrary to my theory that the patient was a “relative of the epileptic” were the 
lack of a family history of the disease and a fairly normal electroencephalogram 
Aside from the irritability and bloating the patient was strong and well 

Case 2 — A worrisome clerk of 49 began to bloat when a physician sent him 
into a panic by telling him that he would have to have his appendix out With the 
bloating, severe globus hystericus occurred The patient appeared to be a typical 
bloater, with no flatus 

Case 3 — A not-too-successful attorney of 36 had a deforming facial defect, 
which handicapped him and caused much mental suffering His bloating seemed 
to be typically nervous in type 

Case 4 — A big, husky farmer of 61 appeared to bloat typically , relief occurred 
with a gurgle He had the usually neurotic “hurting” of one-half the body, from 
head to foot 

Case 5 — A man of 47 had lifted himself by hard work from a job as a 
mechanic to that of service manager of a large corporation He had three 
phones clanging on his desk from 7am until midnight For ten years he had 
had spells m which he would get tense and then bloat A little whiskey would 
bring prompt relief In the spells, the right side of the abdomen became rigid 
The patient smoked three packages of cigarets a day He had a deformed 
duodenal cap, but no symptoms of ulcer 

Case 6 — A small, depressed-looking, nervous, constitutionally inadequate stock 
clerk of 58 had typical bloating after eating, annoyance or exertion, such as that 
needed for mowing the lawn “Knots” developed in his ’rectus muscles, which 
were relieved by his doubling up or lying down He was mildly manic-depressive 
in temperament He had been bloating for twenty-seven years He complained 
also of smothering spells and hot flushes 

Case 7 — ^A stocky, muscular, cheerful, middle-aged man, with poor nervous 
heredity and unhappiness in his home, bloated frequently Hypersensitivity of 
the abdominal autonomic nerves was indicated by the fact that urination brought 
abdominal cramps and a feeling that diarrhea was impending 

SIGNS AND SYMPTOMS 

Heredity — Doubtless highly significant is the fact that in 16 of the 
92 cases, a history of insane ancestors was recorded In 9 more cases 
there was a history of epilepsy in near relatives , in 2 cases, the women 
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had defective children Thus in 30 per cent of the patients there was a 
strong suspicion of poor nervous heredity It may be significant that 
7 patients had relatives with diabetes, and that 3 had relatives with 
toxic goiter One woman’s mother bloated Many relatives had 
migraine and were allergic 

Age Inadeiice — Most of the 92 patients were in then thirties and 
forties when first seen, 9 were in their twenties, and 11 in their fifhes 

Onset of the Disease — In 3 cases, the disease had begun in childhood 
and in 1, after measles In seveial, it had begun when the patient was 
16 or 17 (perhaps with the excitement of graduation) In some cases, 
the bloating had appeared for the first lime shortly after an early and 
unhappy marriage, while in others it had followed an operation, a mis- 
carriage, the death of both parents in an accident, an attack of severe 
indigestion, an episode of vomiting or diarrhea, an unexplained fever, 
a period of overwork or a child’s fiist epileptic convulsion One woman 
had begun to bloat when her maid left her, 1. when a maid stole her 
mink coat, 1, when she discovered her husband’s infidelity, 1, after 
her marriage to a dipsomaniac , 1, while helping m an election campaign , 
1, when her mother committed suicide, and 1 when, at Christmas time, 
she overate and took a cathartic for relief 

Another patient, a temperamental }Oung woman, married a dashing 
fellow, found that she had gonorrhea and divorced the man , then, still 
much in love, she arranged for remarriage, only to find, a few days later, 
that the man had eloped with another woman ' After unhappy experi- 
ences with another man, the woman began to bloat Another woman 
began to bloat when she too found that she had acquired gonorrhea from 
her husband One woman dated her illness from the mental shock of 
discovering at 28 that a surgeon had tied her fallopian tubes at operation 
She had experienced a few months of overcompensation with nympho- 
mania and then had become sexually anesthetic and had begun to bloat 
In several cases, the woman was in love with a married man who was 
not free to marry hgr 

Exciting Causes of Individual Attacks — Many of the bloateis loiew 
that the attacks were likely to accompany any excitement, pleasant or 
unpleasant, any argument or fright, much standing or walking, hard 
horseback riding, or anything that produced fatigue One woman said 
that she bloated whenever she “got to feeling ugly ” One bloated when 
frightened about her boy’s attacks of asthma, other patients bloated 
when they became angry, or when they were hurt in any way, mentally 
or physically Some had most difficulty when distressed b)'' hot weather , 
some, when worried or tired after a sleepless night The very nervous 
wife of a doctor bloated whenever her husband was called out at night 
leaving her alone in the house One woman bloated whenever she 
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fussed over her husband’s coming late to supper and another, when her 
husband complained about her cooking Another began to bloat when 
she tried to break away from a domineering sister 

Most patients had found that any large meal, particularly supper, 
was likely to produce the distention As a corollary of this factor, 
many patients remained faiily well when they ate but little Some found 
that they could safely plan to go out m the evening if they would eat 
nothing at all during the day One, however, on one occasion fasted for 
three days and still was bloated 

In some cases, constipation was an exciting factoi, but it was not 
the only or the essential one, as shown by the fact that often when the 
bowels were moving well or the colon was kept clean with enemas, 
the women still bloated Some patients even said that they dreaded 
a bowel movement or the taking of an enema, which might act as a 
trigger mechanism and start the bloating Some said that they would be 
well if only they could do without defecation In 7 cases, enemas helped 
a bit in averting the spells , however, enemas rarely helped much during 
an episode , 1 woman took three a day and still remained bloated Others 
took a daily cathartic and were the worse foi it 

A few patients would experience bloating when they sat bent over 
foiward For that reason, 1 could not pick berries, and another could 
not sit hunched over in a boat, fishing 

Effects of MenstruaHon — Curiously, in the cases of the women, 
only 10 said that menstruation was a factor in bringing on attacks 
In the cases of 2 of the more psychopathic women, the bloating was 
associated with premenstrual tension 

Time of Day — About equal numbers of the patients experienced 
bloating before daybreak (waking them), befoie breakfast, after break- 
fast, after supper and in the evening Most of them said that the dis- 
tention appeared during the afternoon, or within a few minutes after any 
large meal Some said that the bloating might come at any time , others 
said that it never came in the early moining Many said that they 
usually awoke feeling well in the morning 

Length of Episodes — The great majority of women said that the 
bloating almost always disappeared overnight Eleven women said that 
an attack might last f i om two to four days, and a few othei s said it might 
last one or two weeks 

Condition of the Abdomen — In some cases, the patient’s abdomen 
was as tense as a basketball, while in others, it was fairly soft In the 
office, a woman might have a tense abdomen one minute, while the 
next minute it would be relaxed Usually the percussion note ivas not 
unusually tympanic Often the abdomen was not tender to the touch 
In most cases, the patient did not seem ill 
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Pam or Discomjoit — Many women spoke of discomfort, misery, 
aching, distress, hurting, buining, gnawing or of a feeling of distention, 
piessuie or bursting, when bloated A few had pain so severe that they 
walked the floor gioaning, grunting or grinding the teeth A few 
behaved like a woman in labor, with pains coming every four or five 
minutes Because of this suffering, at least 2 of the women became 
habituated to morphine and seveial weie m dangef of this In most 
cases the pain was constant, but in a few it was rhythmic, 11 women 
spoke of cramps A few thought that the pain arose in the contracted 
muscles of the abdominal wall As one would expect, because of the 
foiced lordosis, a few had backache during spells In some cases, there 
was pain only during some years of the illness, or during certain attacks 
One patient said that pain “lan up into the head ” Only 2 mentioned 
soreness of the abdomen Five said that they would get sore all over 
Some weie so sore that they liked, duiing spells, to he on the side with 
the knees drawn up When in a crowd, the} were much afraid of 
being jostled 

Twenty patients said that they had little, if any, discomfort These 
complained only of their appearance, which, especially in the case of an 
unmairied woman, was embarrassing In some cases the woman was 
too ashamed to go out in public, and m a few her appearance interferred 
\\ itli her holding a beau One said that hei friends amused themselves 
by watching her bloat after a meal 

Location In 5 cases, the pain began or stayed in the upper half of 
the patient’s abdomen, in 3 each, it was in the left half or the right 
lower quadrant In 1 case, it was in the left lower quadrant In 1 
each, It was in the rigl t upper quadrant, the lower half, the right half 
or all over the abdomen, up into the thorax In the case of 1 woman, 
it often closely resembled the pain of gallstone colic, but cholecystectomy 
did not help 

Peristalsis — The pain, when present, did not appear to be arising 
in contractions of the bowel, because of the quietness of the abdomen 
In only a few cases was theie any borborygmus during a spell, and in 
only 1 case was there ever any visible peristalsis , this did not occur 
during bloating Most patients said that while they were bloated they 
had no desire to move the bowels and never passed gas Most of 
them could eat and digest while bloated, in only 2 cases was gastric 
stagnation noted In these 2, roentgenologic study showed neither 
a pyloric lesion nor pyloric spasm to explain the stasis 

Terminal Gurgle — Interestingly, several patients stated that a few 
moments before the swelling receded they would hear a gurgle in the 
upper part of the abdomen or on the right side One woman would 
hear this gurgle after taking morphine, which would stop the bloating 
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Another woman, after hours of suffering, would say, "'Here’s the 
gurgle. It’s going to let go,” and in a few seconds she would be 
relieved This feature suggests that some center m the nervous system 
not only causes the abdominal muscles to contract but also stops move- 
ments of the bowel When the “storm” in the center lets up, the 
bowel apparently relaxes fiist, allowing a bubble of gas to move caudad 
The terminal gurgle appeared in 1 case only after the taking of a 
big dose of atropine, perhaps with some moiphine 

Some of the women noticed a large flow of urine at the end of an 
attack, such as is seen m some spells of migraine 

Othei Symptoms — Twenty-five of the women complained of nausea, 
and in 6 cases, the symptom was severe Seventeen vomited during 
certain spells Three induced vomiting, m an effort to get relief 
One had sudden, unconti ollable spells of projectile vomiting, even with 
an empty stomach Some recovered from the vomiting with the 
passage of time At least 15 were subject to attacks of belching, 3 of 
these were accomplished air swallowers Seven spoke of mucous 
colic and 3 of heartburn Ten regurgitated food soon after eating, 
always a nervous habit Seventeen had an occasional attack of diarrhea, 
almost always between spells Several had a headache when the spell 
lasted a long time At least 28 of the women were constipated Five 
complained of dizziness, with or without bloating Some got week 
in the knees during spells and were unable to stand Four patients 
commented on an occasional rather sudden loss of from 20 to 40 pounds 
(9 to 18 Kg ) in weight 

Other seldom mentioned symptoms were a feeling of interference 
with breathing, profuse sweating, a feeling of being dazed, quivering 
and the advent of bad breath Only 1 stressed occasional fever 

ADDITIONAL t ACTORS 

Relatton of the Disease to a Trigger in the Digestive Tract — It is 
important to note that most of the patients with this disease had an 
excellent or fair digestion, not only between the attacks, but even 
during them, in other words, the indication was that the bloating was 
not due to indigestion or to any lesion in the digestive tract This 
agrees with the fact that m almost all cases, repeated roentgenologic 
studies and abdominal explorations had failed to show any significant 
lesion In the 3 cases in which the gallbladder was probably diseased 
and was removed, the bloating returned sooner or later, unchanged 
In a few cases, the disease actually began after the removal of the 
gallbladder or the appendix In all but 10 cases, the person was 
unusually free from abdominal gas and from the need for passing 
flatus, only 4 occasionally got some relief by passing gas 
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The fact that a number of patients would bloat as soon as they 
started chewing one mouthful of food, or after drinking a glass of 
cold water, taking an enema or defecating, suggested strongly that 
the digestive tract contained triggers that could, m a purely mechanical 
way, start a tram of reflexes The condition may be like that m tabes 
dorsalis, m which, as Foerster once pointed out, eating can serve 
as a trigger to start a gastric crisis 

Alleigy — ^Allergic sensitiveness appeared to aggravate the situation 
m at least 25 cases In 14 cases, the patient was sure that the nature 
of the food eaten had no effect on the bloating In many, an elimination 
diet did no good In only 4 was it decidedly helpful, 2 women said 
that they could stay well as long as they ate only meat or cottage cheese 
Four patients were asthmatic, 2 had hay fever and 3 had urticaria 
Others showed no sign or symptom of allergy 

The suddenness with which most patients bloated after a meal was 
evidence against an allergic mechanism There was hardly time for 
it to act 

Coexistent Conditions — A few patients had conditions or histones 
which were probably only coincidental, because they were not present 
in the other cases I refer to mild hypertension in 7 cases, paroxysmal 
tachycardia in 2, extrasystole in 2, a primary type of anemia m 2, the 
resection of a segment of bowel in childhood in 2, pruritus vulvae m 2, 
a scar of an old duodenal ulcer in 2 and a pseudoulcer type of syndrome 
in 4 A few had a small, nontoxic adenoma of the thyroid gland 
Several had no free hydrochloric acid in the stomach 

Negative Results of Examinations — In the present papei, space 
IS not given to reports of the careful medical examinations made 
because, in every case, they failed to yield any positive or significant 
findings The blood pressure was almost always normal In all cases, 
the patient’s stomach, gallbladder and colon had previously been well 
studied roentgenologically , the organs were usuall}'^ studied again at 
the Mayo Clinic, with negative results In a few cases, the small 
bowel was carefully studied roentgenologically and was shown to be 
free of any obstruction In several cases, the function of the liver 
was studied, and no retention of dye Avas found In some cases neuio- 
logic studies were made, Avhich shoAved nothing significant In the 
few cases in which the spinal fluid Avas examined, it AA'^as normal 
Electroencephalograms Avere essentially normal in 3 cases and showed 
dysrhythmia in 2, m these 2 cases, the bloating may have been an 
epilepsy equiA’-alent As already noted, m most cases the patient’s 

26 Foerster, 0 Die Leitungsbahnen des Schmerzgefuhls und die chirurgische 
Behandlung der Schmerzzustande, Sonderbande zu Bruns’ Beitragen zur khnischen 
Chirurgie, Berlin, Urban & SchAvarzenberg, 1927 
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abdominal cavity had been explored repeatedly, with essentially negative 
findings 

Effoits to Avoid Bloating — No good method has been found for 
avoiding the attacks Some women had fewer spells when they avoided 
fatigue, exercise, annoyance, conflict, loss of temper and overeating 
Four were almost well when they stopped working and took a rest 
Four were much better when they stayed in bed Two were all right 
if they lived on meat or cottage cheese, and 17 were much better if 
they ate very little Four were helped by wearing a tight girdle One 
could prevent an attack by taking an injection of estrone U S P 
(theelm®) , however, I tried this treatment on a few women, and 
only 2 obtained even slight benefit Two said they could avoid attacks 
by taking laxatives, and 7 were somewhat better for the taking of 
enemas On the other hand, 1 woman said that she could avoid attacks 
by restraining defecation for days 

Some of the women might have recovered if they could have got 
rid of a bad husband and found a good one Some might have been 
cured by a good annuity Others might have been helped by a 
psychiatrist In a few cases, an elimination diet helped A few women 
could have helped themselves by reducing weight They would have 
had a much smaller abdomen 

In most cases, bromides and barbiturates had been tried without 
avail Krukenberg’s patient was helped by wearing a back brace, which 
combated the tendency to lordosis 

Uselessness of Opeiations — ^As already noted, most of the women 
had been operated on many times, with no permanent relief Happily, 
some twenty years ago we at the Mayo Clinic learned never even to 
explore the abdomen of these patients 

Following IS a list of the operations submitted to by 1 woman 
between 1929 and 1941 Appendectomy, abdominal exploration, removal 
of an ovarian cyst, cholecystectomy, removal of adhesions, thyroidectomy, 
remo-val of a big toe, lesection of a segment of the small bowel, removal 
of the coccyx, curettage and left mastectomy Another woman had, 
in succession, appendectomy, suspension of the uterus, removal of an 
ovary, lumbar sympathectomy, cholecystectomy and removal of adhesions 
One had, m nine years, salpingectomy, right ovariectomy, left ovariec- 
tomy, drainage for postoperative peiitonitis, removal of adhesions and 
sutuimg of the right kidney, m one period of fourteen months, she 
was hospitalized five times These are not unusual records for bloaters 
As will be noted, some of these women get themselves operated on 
not only for bloating but for other troubles, such as a sore coccyx 
This practice throws light on their temperament 

The point to be noted by all surgeons is that every one of the 
operations peifoimed in these 92 cases with the hope of curing the 
bloating was without result Even in the few cases in which gallstones 
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were found and removed, the bloating went on as before The reason 
for this 100 per cent failuie of surgical intervention would appear to 
be that in this disease the cause is never in the abdomen 

Anothei important point for the surgeon to lemember is that if 
on anesthetizing a bloater in an acute attack the abdomen should 
become flat, the proposed operation should be called off, the diagnosis 
of functional bloating will have become obvious The importance of 
this observation was stressed by McDonnell as long ago as 1855 

As yet, even some eminent surgeons do not recognize this disease 
and do not know the futility of operating in an attempt to find the 
cause of it At the tune of writing, 1 of the highly neurotic women 
whose case is reported heie has just had hei sixth operation at the 
hands of one of America’s leading surgeons Since her basic trouble 
is that she married an old man whom she hates to live with, she is 
still bloating 

EffoJ ts to T Cl inmate Bloating — The treatment of attacks is unsatis- 
factory At least 17 of the patients said that the only way to obtain 
relief was to he down and rest Three said that they could get some 
relief by violent belching, 2, by washing out the stomach, and 2, by 
eating some food 

At least 9 knew that an injection of morphine, dihydromoiphmone 
hydrochloride U S P (dilaudid Itydrochlonde®), meperidine hydro- 
chloride (demerol hydrochloride®) or codeine would relieve them All 
that saved some from habituation was the fact that morphine made 
them very ill One continued to bloat even when she was taking 1)4 
grains (0 1 Gm ) of morphine each day , the drug only lessened 
her pain A few patients were not helped much by morphine The 
abdomen would not become flat when it was used One woman was 
helped by an injection of posterior pituitary injection U S P (pitu- 
itrin®) which made her bowels move, but the case was atypical 
Another woman tried the same drug without avail Many other drugs, 
such as epinephrine, belladonna extract, atropine, benzyl benzoate, 
alcohol, amyl nitrite and histamine phosphate, were tried repeatedly 
without result One man got good relief with whiskey, but a woman 
who tried it only became more nauseated One woman could get 
prompt relief from an intravenous injection of pentobarbital sodium 
U S P , but m several cases, barbiturates only made the patient “wild ” 
Only 1 woman said that she got some help from injections of gynergen ® 

In my hands, gynergen® and dihydroergotamme tartrate (DHE 45®) 
did not help bloaters One patient got some help from neostigmine 
methylsulfate U S P In bad attacks with much vomiting, a 3 gram 
(0 2 Gm ) rectal suppository of pentobarbital sodium U S P or an 
intramuscular injection of 3 or 7)4 grains (0 2 or 045 Gm ) of amo- 
barbital (amj’-tal®) sometimes helped Two patients would take some 
bicarbonate of soda and belch In some cases enemas helped to calm 
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an attack, but m most cases they were of no help, in 3 cases, they 
made matters worse 

In Goldschmidt’s case,® splanchnic anesthesia did not help, and the 
administration of epinephrine made the girl worse Her abdomen 
would become flat after an injection of ergotamme tartrate or afenil® 
(a molecular compound of calcium chloride and urea), but soon she 
would bloat again In the case reported by Bargen, Adson, Lundy 
and Dixon,-^ splanchnic block caused the bloating to disappeai It is 
said that Janet could sometimes stop an attack by “suggestion ” Kaplan 
said that his teacher, Bernheim, could make a bloated woman’s abdomen 
become flat by ordering her to stop bloating Several early writers 
told of stopping an attack by exerting steady manual pressure on the 
distended abdomen 


USUAL COURSE OF THE DISEASE 

Because I saw most patients in consultation and then seldom heard 
from them again, I cannot say much about their subsequent histones 
Only 1 of the women lived near enough so that I could observe her 
pi ogress through the years She largely lecovered from the bloating 
when she adjusted fairly well to an unhappy domestic situation, but 
at the time of this report she still has one nervous trouble after another 
Another woman stopped bloating but is still a nervous complainer 
Highly informative is the fact that a woman who had bloated severely, 
and who had been incapacitated by this disease for half a lifetime, 
lecovered when her dipsomanic husband died, since his death she 
has been happily at work m a store Another patient, seen after an 
interval of ten years, was still bloating, others had had several more 
opeiations and had been hospitalized several times for morphinism 
A few others repoited after some years that they were better, but still 
bloating occasionally That the disease is often long lasting and fairly 
hopeless can be seen from the fact that when I first saw some patients, 
the condition had been recurrent for ten, twenty or thirty years 

In the worst cases, and especially when there is a large element of 
psychopathy, with low intelligence, or a bad domestic situation witb 
constant strain, unhappiness and frustration, the prognosis is bad, and 
I know of nothing likely to help The woman continues to go from 
one clinic or physician to another, wasting large amounts of medical 
time and often large amounts of the chanty' funds available m her city 
Unfortunately, most of the women I have heard from were having 
more useless operations One wrote me that after the usual series 
of appendectomy, cholecystectomy, partial hysterectomy and operations 
for adhesions, she had had lumbar sympathectomy, left phrenicotomy 
and bilateial splanchmcectomy The appearance of her abdomen years 
ago, when I first knew her, is shown in figure 9 When last I heard 
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from her she was no better, though she thought that the sympathectomy 
might have stopped the vomiting during bloating Her real trouble, 
I think, was that she was in love with a married man Another 
woman reported that an abdominal sympathectomy had failed to give 
relief 

One woman returned years after examination to say that she had 
been cured miraculously by a chiropodist, who had placed a pad under 
the anterior end of her os calcis to tip it up ' 



Fig 9 — Typical scarred abdomen of a bad bloater 


EARLY STUDIES OF THIS AND RELATED DISEASES 

The earliest report I found of a phantom tumor in a hysterical 
girl was that by Bright Even in the preanesthetic and preaseptic 
days of 1824 , this girl had already had two futile abdominal explora- 
tions when Bright saw her * 

27 Bright, R Hysterical Distention of the Bowels, Mistaken for Ovarian 
Tumor Operation to Attempt Its Removal, Guy’s Hosp Rep 3 257, 1838 
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O’Donnell, in 1855, and Priestley, in 1858, showed that by giving 
chloroform one could diagnose hysterical bloating In 1871, Cadet 
described a case of hysterical bloating in which the spell lasted several 
days Kaplan stated -that in 1872, Wells described and pictured cases 
of nervous bloating 

In 1881, Mitchell described a patient with nervous bloating whom 
he had seen some twenty years before The patient was a woman 
whose life had been embittered by marriage to a worthless man After 
losing all her money, she began to have spells of pronounced enlarge- 
ment of the abdomen, due not to flatulence but to painful emotion 
Mitchell learned years later that she had gradually got well He saw 
another patient in whom any handling of the anterior abdominal wall 
would cause the muscles to contract, producing a phantom tumor 

Krukenbeig’s description of the disease, made in 1884, is good, and 
Kaplan’s thesis on the subject, published in 1900, is excellent, he 
briefly reported 18 typical cases, collected mainly from the literature 
Kaplan, and later Kausch, gave a good introduction to the older litera- 
tuie on the subject of the hysterical abdomen Kaplan stated that 
in some cases, the diaphragm descended considerably, in 1, the bloating 
was on only one side 

Zeckendorf,^® in 1883, reported what were piobably 2 typical cases, 
but he did not understand the problem so well as Kaplan 

In 1922, Goldschmidt ° described a typical case of severe, painless 
bloating, the patient having a tense abdominal wall and no gas A 
woman of 22, who was at times hysterical, was operated on four times 
in one year for what was thought to be intestinal obstruction Each 
time the surgeons could find only an empty, contracted bowel As 
soon as she left Goldschmidt’s care she had another laparotomy, she 
continued to bloat for years 

In 1931, Christianson and Bargen ^ reported 5 cases of nervous 
bloating associated with obstipation and pseudoileus, and m 1936, 
Bargen, Adson, Lundy and Dixon described the case of a hysterical 
woman who was a bad bloatei Their picture of her (fig 3) shows 
the pionounced lordosis and the way in which it pushed the abdomen 
forward She maintained the lordosis even when lying down 

In 1945, I leported 2 curious cases,^^ 1 of severe bloating evidently 
due to spasm of the abdominal muscles, and the other appaiently of 
hysterical contraction of the abdominal muscles without bloating In 
the latter case, the powerful contraction of the muscles in the anterior 
abdominal wall kept the abdomen flat 

28 Mitchell, S W , cited by McArdle and Kolipinski lo 

29 Zeckendorf, E Ueber die Pathogenese der Bauchtympanie, nebst Beitragen 
zur Lehie vom Stoffwechsel bei der Hysteric, Gottingen, L Hofer, 1883 
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McArdle and KoIipinski/° in 1886, Paddock,^® m 1928 and Bivin 
and Klinger,®^ in 1937, summarized most of the literature on spurious 
pregnancy and phantom tumors 

According to Bivm and Klinger, who collected reports of 427 
cases of phantom pregnancy, Hippocrates reported 12 of them, but 
I have not been able to find the refeiencc This syndrome of pseiido- 
cyesis appears to be a variant of the bloating disease described in the 
piesent paper In pseudocyesis, the woman thinks herself pregnant 
and may remain bloated for months She may have morning nausea, 
amenorrhea, breast changes and what she thinks is quickening, and 
she may even appear to go into labor Bodenheimer reported the 
case of 1 of these women, who on several occasions was rushed to 
a hospital because she thought she Avas in labor She finally became 
so Avell known to the admitting suigeon that he would send her home 
without even examining her' 


SUMMARY 

A syndrome is described, consisting of pronounced bloating, due not 
to gas, but to a contraction of the abdominal muscles and often to 
the assumption of a lordotic posture, which forces the abdomen forward 
Commonly the swelling increases gradually during the afternoon and 
decreases at night, without the passage of gas Occasionally the 
swelling appears so fast, or disappears so fast without the passage of 
flatus, that it is obvious that there could have been no change in the 
volume of the abdominal contents Roentgenograms made of the 
bloated abdomen never show any excess of gas, and exploratoiy opera- 
tions never reveal any physical cause for the syndrome Even Avhen 
diseased organs or a few adhesions are found, their removal does 
not produce a cure 

Ninety-two cases are reported, 85 of the patients being women 
and 7 men Almost all were nervous, unhappy, neurotic or psychopathic 
Many were relatives of insane persons or of those with epilepsy, 
migraine or diabetes Most patients had good digestion between spells 
and sometimes even while bloated 

In these cases, the abdomen became flat a few seconds or minutes 
after (1) the induction of spinal or geneial anesthesia, (2) the blocking 
of the splanchnic nerves with procaine hydrochloride U S P , (3) the 
onset of vomiting, (4) the leception of an injection of morphine, or 
(5) the doubling up of the patient so as to alleAuate the lordosis 

30 Paddock, R Spurious Pregnancy, Am J Obst & Gynec 16 845, 1928 

31 Bivin, G D , and Klinger, M P Pseudocyesis, Bloomington, Ind , The 
Principia Press, 1937 

32 Bodenheimer, J M Pseudocyesis, New Orleans M & S J 81 632, 1929 
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Often the bloating appeared again as soon as the effect of a drug wore 
off, or as soon as the patient stood up and slumped 

Most patients lost much or all of the bloated appearances when 
they lay down, especially if the thighs were flexed on the abdomen 

In some cases, only part of the abdomen bloated, and only parts 
of the abdominal musculature became contracted The diaphragm was 
sometimes involved 

The mechanism of the attacks appeared to vaiy somewhat in dif- 
feient patients, as did the symptoms Some persons had pain, and 
others did not 

The nervous “storm” which produced the contraction of the 
abdominal muscles appeared to quiet the bowel, and m some cases, the 
attack terminated shortly after a gurgle was heard m the abdomen 

In many cases, an overly irritable digestive tract appeared to serve 
as a trigger zone, from which the bloating could be started In such 
cases, a drink of water, defecation or the taking of an enema could 
start a spell 

Bloating often began after excitement, annoyance, fright or fatigue 
Large meals also tended to cause bloating, some women could avoid 
It by going without food all day 

Physical, roentgenologic and laboratoiy examinations failed to show 
anything contributory 

No effective, safe way was found to terminate the attacks Morphine 
will sometimes stop distress and flatten the abdomen, but the danger 
of using the drug is great, 2 of the patients became addicts A 
suppository of pentobarbital sodium U S P or an intramuscular injec- 
tion of amobarbital sodium (amytal sodium®) may quiet the symptoms 

The prognosis for recovery is poor, but some patients recover when 
life becomes easier or happier 

No exploratory operation should be performed If one is proposed 
during an acute attack and the swelling goes down during anesthetiza- 
tion, the diagnosis of functional bloating is made, and the operation 
should not be performed 

A review of the literature shows that nervous bloating has been 
observed for over a hundred years 



MEDICAL ASPECTS OF SUBMARINE WARFARE 

The Human Factor As Reflected in War Patrol Reports 
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ALTHOUGH World War II produced a tremendous volume of 
literature on many phases of military medicine, little information 
IS available in the unclassified literature concerning the medical prob- 
lems of submarine warfare It is my purpose, in this paper, to discuss 
the problems in the light of personal experience and of material avail- 
able in reports of submarine combat patrols 

During the war, American submarines made over fifteen hundred 
patrols The commanding officers’ reports of fourteen hundred and 
seventy-one patrols were available for study to evaluate the human factor 
in problems of combat The conditions under which the reports were 
composed and the insignificance of medical details as compared with 
data relating more specifically to the mission of the submarines account 
for some inadequacies of this source of information Commanding 
officers were not trained medical observers, and the emphasis which 
they placed on the human factor in combat depended largely on per- 
sonal aptitudes and interests 

The fourteen hundred and seventy-one reports on which this paper 
IS based cover patrols made from Dec 7, 1941 to Aug 14, 1945 The 
great preponderance of patrols were made in the Pacific theater, from 
Australian to Japanese and Arctic waters The majority were carried 
out by the modern “fleet type” submarines, a relatively small number 
of patrols were made by the smaller and obsolete "S boats ” 

To understand the conditions under which submarine officers and 
men lived and fought, a description of conditions aboard the typical 
submarine on combat patrol is necessary It was an existence char- 
acterized by extremely crowded living and sleeping conditions, limited 

From the Department of Internal Medicine, University Hospital 
Presented at a Symposium of the Undersea Warfare Committee of The 
National Research Council, Washington, D C, May S, 1947 

This article has been released for publication by the Division of Publications 
of the Bureau of Medicine and Surgery of the United States Navy The opinions 
and views set forth in this article are those of the writers and are not to be 
construed as reflecting the policies of the Navy Department 
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water supply, frequent high temperatures emanating from the engine 
rooms and humidity resulting from the shutting down of ventilation 
during periods of contact with the enemy Many missions were marked 
by days of fruitless patrolling and of almost unbearable monotony and 
boredom, sometimes broken by contact with the enemy, when excite- 
ment and tension were at a high pitch Some patrols, though of short 
duration, were extremely active, the men remaining at battle stations 
for hours on end 

It IS common knowledge that submarines are built compactly and 
that living arrangements are dictated by, and secondary to, military 
requirements Sleeping accommodations were so limited that with an 
average-sized crew of about 75 it was always necessary for some of the 
men to share bunks by sleeping in shifts Stowage space for personal 
gear was extremely limited The only recreations possible were read- 
ing, card playing and listening to records Once the submarine was 
under wa}^ no one was allowed topside except the authorized watch 
An active patrol often necessitated dawn to dusk submergence, with the 
the result that men did not see the sun for days at a time While the 
ship was submerged, air within was cooled, freshened and recirculated 
by the air-conditioning units Depletion of oxygen and accumulation of 
excess carbon dioxide sometimes occurred during periods of prolonged 
submergence Though the supply of fresh water taken on at the start of 
the patrol was augmented by distillation, the total amount available was 
so small that showers frequently had to be limited Condensate from 
the air-conditioning system was available for general cleaning, for use 
in the washing machine and sometimes for bathing 

Submarines had the deserved reputation of serving the best food in 
the Navy However, the supply of fresh meat, vegetables and frozen 
foods was normally exhausted before the patrol was concluded, resulting 
in a monotonous diet the last few weeks 

The men and officers serving aboard submarines were carefully 
selected on the basis of high physical and psychologic requirements 
Though a policy of frequent rotation to duty ashore was maintained, 
some men and officers accumulated an amazing number of war patrols on 
their record 

No physicians were assigned to duty on submarines m World War II, 
their place being taken by caiefully selected and trained pharmacist’s 
mates, of whose performance records the Navy is justly proud Medi- 
cal facilities and supplies, although not elaborate, were generally ade- 
quate and included sulfonamide drugs and, later, penicillin 

MILITARY SIGNinCANCE OF HEALTH OF PERSONNEL 

Exclusive of those lost on fifty-two overdue submarines, only 62 men 
died on operations , the causes of death appear in table 1 
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The success of a submarine’s mission was sometimes compromised by 
defects m the health of personnel or by defects in the habitability of the 
ship Serious or widespread illness was reason for either termination or 
interruption of approximately 4 per cent of all patrols The causes of 
termination of 29 patrols on the basis of illness are listed in table 2 
Personnel fatigue of this magnitude occurred only in the first two 
years of the war, terminating patrols of eight fleet type submarines In 
five other instances, personnel enduiance was exhausted and would have 

Table 1 — Deaths Occurnng Aboard Sitbmatincs on War Patrol 


Cause 

Number of Men 

Number of Patrols 

Asphjyiatlon 

20 

1 

Drowning (lost oier the side) 

17 

13 

Battle injuries 

12 

10 

Aceidents 

3 

3 

Suicide 

1 

1 

Pneumonia 

1 

1 

Malignant lesion 

1 

1 

Unknown 

1 

1 

Totals 

02 

31 


Table 2 — Condttwns of Health Lwntwg Duration of Submarine Operations 


Condition 

E\cessive personnel fatigue 
Illness of commanding officer 
Battle casualties 
Acute appendicitis 
Multiple asphyxiatlons 
Serious injury 
Pneumonia 
Mumps 

Mental disease 

Copper sulfate poisoning 

Unknown (feyer) 


Number of Patrols 
fl 
6 
5 
2 
1 
1 
1 
1 
1 
1 
1 


Total 


29 


terminated the cruise had not operation orders done so There was 
nothing unusual about the illness of commanding officers The remain- 
der of these patrols were terminated consequent to unavoidable hazards 
and circumstances 

On approximately 2 per cent of all operations, unfavorable habita- 
bility became a major factor On twenty-three patrols, reduced effi- 
ciency of operations was caused by or related to impaired habitability 
Eight patrols were terminated due to deficiency of environment, the 
nature of which is listed in table 3 
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Ships manned by tired and ill men were not effective fighting units 
Illness, when it deprived the submarine of the services of key men, had 
considerable military significance The impersonal and abstract qualities 
of figures make it difficult to convey the immediate importance of these 
data However, the actual or threatened impairment of military poten- 
tialities which sometimes occurred is apparent in these selected excerpts 
fiom war patiol reports 

(On the fourth patrol of the N [1943] ) 

Air-conditioning installations proved inadequate The highest temperature and 
humidity level recorded was 124 F (51 1 C ) and 98 per cent, during an invasion 
period lasting for about thirteen hours Excessive heat and humidity 

reduced the efficiency of all hands to a considerable degree after about two weeks 
of operation 


Table 3 — Factors of Habitability Limiting Duration of Submarine Operations , 
Military Significance of Submafine Habitability 



Number of 


ractor 

Submarines 

Year 

Lack of air conditioning 

1 

1942 

Limitation of potable water capacity 

4 

1942 to 1944 

Serious Are (battery) 

1 

1942 

Serious fire (control room) 

1 

1942 

Excessive copper sulfate content of drinking water 

: 

1944 


The P on her fifth patrol had an experience sometimes encountered 
m northern operations 

The first dive made lasted longer than expected, with no carbon dioxide 

absorbent spread At the end of fourteen hours all hands had difficulty in breathing, 
carbon dioxide concentration at that time being 2 5 per cent 800 pounds of oxygen 
were bled into the boat, bringing slight relief When the ship surfaced, two hours 
later, the concentration of carbon dioxide in the conning tower was 3 5 per cent 

The S was forced to submerge on one occasion on her seventh patrol, 
an enemy plane having been sighted While she was still going down, a 
bomb or depth charge landed on her port side 

A terrific explosion jarred the boat All hands not holding on to something were 
knocked from their feet Fire started in the maneuvering room All 

power was lost Thick, toxic smoke filled the maneuvering and after tor- 

pedo rooms All hands aft were sick We went up and down three times and had 
started down the fourth time before power was regained In the maneuvering room 
the situation was bad All hands were violently ill The angles which the boat had 
taken had not helped 

(On the second patrol of the P ) 

During operations the Commanding Officer collapsed partially and lost the 
use of his legs, apparently owing to an injury to the spine or the nervous system 
This unfortunate illness necessitated return of the submarine to Saipan 
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Mass illness cannot help but adversely affect performance aboard 
a submarine, as aboard the H 

Loss of depth control on one attack was most unfortunate in that it prevented 
firing at a earner The order to make ready the tubes had been given rather 
late This difficulty was combined with personnel errors in hurriedly preparing 
all tubes at this time nearl3' all the crew were handicapped by sickness 

from food poisoning 

The commanding officer of the S observed, with regard to illness of 
personnel 

Decrease in the number of men in a crew on a long patrol does not permit flexi- 
bility of the organization without loss of efficiency when, through illness or 
accident, a man is placed on the binnacle list 

MEDICAL PROBLEMS 

Injections of the Respiratoiy Tiact — high incidence of “colds” 
was commonly experienced ivitbm the first three weeks of the cruise, 
frequently before the submarine reached the operational area These 
infections of the upper respiratory tract were sometimes associated with 
noticeable reduction of personnel efficiency Patrols in northern opera- 
tional areas, particularly in the winter, were occasionally handicapped 
by illness due, in part, to foul weather, the cold and dampness of the 
interior of the ships, overcrowding and inadequate protective clothing 
Colds commonly accompanied the rapid passage from warm to cooler 
operational areas The most practical form of prophylaxis was afforded 
by optimal atmospheiic and living conditions while on patrol and by 
carefully supervised recuperation at rest centers The effectiveness of 
germicidal lamps aboard submarines wai rants investigation 

Injinies — The bridge of a submarine offers little protection, men 
were frequently seriously hurt m heavy weather Because of the danger 
of being swept over the side in heavy seas, members of the bridge watch 
and gun crews and men working topside should be required to wear life 
jackets, whistles and man lights The majority of injuries were unavoid- 
able and were incurred while precipitously clearing the bridge or 
descending through the narrow hatchway Accidental shifting of skids 
of torpedo racks m rough seas resulted in two serious head injuries, one 
of which was fatal Poorly illuminated hatches accounted for many 
injuries In gun attacks approximately 61 men were injured, 12 fatally 
Explosions of ammunition seriously injured 8 men 

Diseases of the Gash ointeshnal Tract — Appendicitis caused more 
anxiety than any other disease, the diagnosis was commonly made by 
pharmacist’s mates Although the illness interrupted or terminated 
patrols in 11 instances, not a single death is known to have followed 
appendicitis originating on a war patrol 
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Psychiatric Casualties — A collection was made of the leports of cases 
in which disorders could possibly have been neuropsychiatric or emo- 
tional in origin Apparently only those reactions interfering with per- 
formance of duty were recorded, for but 56 cases were reported 
Statistically, this is an amazingly low incidence of emotional distur- 
bances In spite of the great responsibilities of commanding officers, 
there is evidence in the patrol reports of only 4 instances in which a crew 
lost confidence in their commanding officer or he lost faith in himself 
It appears that the “breaking point” was indefinitely deferred and that 
psychiatric casualties were largely eliminated under conditions which 
submarines encountered in World War II The reasons for this are 
important and have been classified elsewhere ^ in this manner 

1 Initial meticulous selection of personnel 

2 Thorough and specialized training of personnel 

3 High morale, associated wtih success of combat patrols 

4 Esprit de coips among submarine crewmen 

5 Adequate facilities for rest and lehabilitation and policies of fre- 
quent rotation 

6 Frequent prepatrol and postpatrol medical examinations 

AIR-SEA RESCUE OPERATIONS 

Submaiines recovered 549 survivors in air-sea rescue operations 
The part played by the pharmacist’s mates m this undertaking was very 
important Forty-eight per cent of the aviators required medical care 
when recovered from the sea, although 18 per cent were seriously 
injured, only 2 died aboard submarines 

Submaiines assigned to air-sea rescue operations should be especially 
prepared and equipped to permit increased bunking space and clothing 
allotments for survivors Membeis of the rescue crew must be care- 
fully picked and trained Pharmacist's mates should be specifically 
indoctrinated as to the type and treatment of casualties expected 

FACTORS AFFECTING SUBMARINE HABITABILITY 

Those conditions most frequently mentioned as influencing habita- 
bility were the inadequacies of ventilation and air conditioning , the dis- 
comforts incident to long dives (such as accumulation of carbon dioxide, 
depletion of oxygen, and increase of pressure and humidity) , the 
weather, overcrowding, deficiencies of the water supply and sanitary 
tanks, fires, certain noxious agents, such as chlorine gas or carbon 
tetrachloride, and material damage consequent to depth charging or acci- 
dental flooding 

1 Duflf. I F , and Shilling, C W , Psychiatric Casualties in Submarine War- 
fare, Am J Psychiat 8 607-613 (March) 1947 
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Space peimits discussion of only the moie important components of 
habitabilit} aboard submarines In patrol reports, reference was made 
to habitability as indicated in table 4 

The figures in the table indicate the improvement in habitability 
which took place as the war progiessed Aftei 1942, the percentage of 
“excellent” reports was doubled, the percentage of “fair” reports was 
significantly lowered and the percentage of “poor” reports was cut to one 
third Repoits of good habitability rose, to remain at a level between 
55 and 60 per cent It may be said, then, that about 70 per cent of all 
patrols reporting on habitability were made under either good or excel- 
lent living conditions 

A relation between reports of poor habitability and success of opera- 
tions exists, although it is not constant Thirty-nme of the sixty-three 
patrols experiencing poor habitability were successful, the majority of 
those that were not were made in the early years of the war 

Table 4 — Habitability Reports oj Fleet Type Submarines 


1911 1012 1013 1014 1945 Totals 


Rating 

^o 

% 

^o 

% 

Ro 

% 

^o 

% 

No 

% 

No 

% 

JExcellent 

0 

0 

S 

8 

24 

10 

41 

14 

33 

10 5 

100 

14 

Good 

5 

50 

84 

34 

82 

65 

170 

69 

117 

58 5 

40S 

54 

rnir 

3 

SO 

33 

33 

3C 

24 

55 

19 

44 

22 0 

171 

24 

Poor 

0 

20 

25 

25 

7 

5 

23 

8 

0 

30 

03 

8 

Totals 

10 


100 


149 


259 


200 


743 



V enklation and At) Condittonmg in Relation to Atmospheric Con- 
ditions — Contrary to popular belief, atmospheric conditions within a 
submarine submerging for a relatively short time are normal Inasmuch 
as the hatches are closed before dnung, the pressure within the boat is 
theoretically unchanged , actually, there is a slight rise in pressure, due 
to such factors as compression of the hull and leaking air tanks When 
the ship is surfaced, a current of air is constantljr sucked through the 
mam induction vah'^e (located in the superstructure of the ship) to the 
Diesel engines, and the engines exhaust the air from within the ship, 
setting up a current of fresh air through the open hatchways When 
the ship IS submerged, there being no means bj which air may be 
obtained from the outside for combustion, the Diesel engines are shut 
down The air contained within the ship is forcibly recirculated after 
passing through two mam and one auxiliary air-conditioning units 
Without adequate air cooling and ventilation, habitability on an 
active war patrol may become so poor that material defects and decreased 
personnel endurance may compromise the effectiveness of the ship 
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The relation of excess heat and humidity in the conning tower to the 
efficiency of control parties during long approaches to an enemy target 
IS vital 

To elude antisubmarine activity most submarines at one time or 
another “ran silent ” ^ In only one patrol report was habitability, under 
such circumstances, reported as “good ” Poor atmospheric conditions, 
the product of excessive heat, humidity, pressure, oxygen depletion and 
carbon dioxide accumulation, were the rule The manner in which 
the extremes of these conditions were tolerated by the carefully selected, 
trained and disciplined men was extremely important in determining 
whether a submarine would survive 

With so many sources of heat, the temperature and humidity jumped 
to high levels in “silent running,” particularly in the maneuvering room, 
where it sometimes reached 125 F (51 7 C ) All hands stripped down 
to shorts , socks and shoes were removed, despite which men perspired 
excessively until, in an hour or so, the decks might be slippery with 
sweat Towels used to keep perspiration out of the eyes became wringing 
wet, shoes and socks could be wrung out like rags Every one drank 
a great deal more water than usual and took salt and aspirin tablets 
As time went by, the air became oppressive and stifling, and it was 
difficult to breathe , headaches were prevalent and severe It was often 
impossible to sleep , heat rash sometimes caused serious discomfort The 
enervation from the heat sometimes became so pronounced that physical 
exertion, such as that required to change or maintain depth, would 
exhaust the planesman Controllermen had to be spelled frequently 
Efficiency and reaction times were sometimes reduced considerably, 
errors were prevalent, even among key men There was a sharp increase 
in accidents when the damage of depth charging necessitated long hours 
of repair work Constant attention was necessary to see that instructions 
were carried out properly and promptly Tempers were short, nerves on 
edge The apathy which occasionally developed was startling 

In one extreme case it was reported 

As the youngsters folded up, the older and more phlegmatic men would take over 
Some without permission, others after requesting relief, would quietly leave 
their stations and he down on the coolest spots of decking Occasionally stations 
ended, up with two men taking turns, the off -watch man resting on the deck beside 
his station There was no evidence of hysteria, the men carrying out their duties 
to the limit of physical and mental enduiance 

Oftentimes on surfacing there were distressing nausea and vomiting 
Under such conditions the ship was no longer in a position to fight or 

2 In “silent running,” all men except those controlling the ship remained in 
their bunks, those who had to move about removed their shoes Talking was 
kept at a minimum, and all unnecessary noise, including that caused by operation 
of the ventilation, air-conditiomng and refrigeration units, was eliminated 
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to defend herself Though the more severe effects passed off quickly 
with rest and fresh air, the men were often fatigued and extremely tense 
for days thereafter 

Ventilation and air conditioning were the subjects for critical com- 
ment in over four hundred reports, better than half of which offered 
suggestions for improvement Inadequate and unequal distribution of 
air between the forward and after compartments of the ship and 
inadequate cooling capacity of the air-conditioning units were the most 
common complaints Other frequent criticisms concerned material 
defects of the air-conditionmg apparatus, the hazards of ventilation in 
heavy weather, and inadequacy of ventilation when submerged The 
majority of reports concerning auxiliary ventilation and cooling installa- 
tions were favorable, although it was sometimes noted that the devices 
failed to compensate for the basic inadequacies described previously 

Cold and Habitabihty — Poor living conditions often prevailed on 
cold water operations 

The torpedo rooms were ^er^ wet Metal fittings throughout the ship sweated 
constantly Heaters had to be used spanngU to conscrse the batteries With sea 
water at temperatures of 27 F ( — 2 8 C ), single hull portions of the ship w'ere 
impossible to heat There was constantly ice in the torpedo room bilges, and pipes 
containing w'atcr, such as shower drains, w-ere frozen solid 

Excess Carbon Dxoxide and Oxygen Depiction — Limiting values 
of oxygen and carbon dioxide, after the ship had submerged, were 
theoretically not attained until the expiration of a period of hours cal- 
culated from a formula which, although adjustable, w as derived on the 
basis of peacetime complements and operating conditions Adequate 
instruments to measure the amount of carbon dioxide and oxygen were 
not available Need for purification of air ivas commonly based on 
subjective evidence, such as headache, dyspnea, and failure of the air 
to sustain a flame When the need became obvious, varying amounts 
of carbon dioxide absorbent, ivhich is caustic and irritatn e, w ere spread , 
the atmosphere was further improved by releasing 0x3 gen or compressed 
air into the ship 

On several patrols, excessive levels of carbon dioxide seriously 
and adversely affected personnel efficiencj'- For various reasons, it is 
difficult to correlate reports of increased levels of this agent ivith those 
of associated symptoms With this in mind and considering the eight)'- 
mne reports containing adequate data, various factors are apparent 

The formula used for calculating the time-limiting values of carbon 
dioxide and oxygen was not always applicable to rvartime operations, 
the time at which symptoms of intolerance became evident did not 
necessarily follow the calculated time In tw'enty-tivo of twenty-six 
reports, the actual period of acceptability of the air ran from one to 
six hours less than the calculated figure Half the reports came from 
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patrols made in northern areas of operations where, because of weather 
conditions and long hours of daylight, prolonged submerged operations 
were common Moreover, the ships were cold and damp, requiring more 
exertion on the part of each man to keep warm These factors, in 
addition to the routine and the increased complement, made it necessary 
to revitalize the atmosphere frequently 

Purification of air was also a matter of particular concern aboard 
submarines used as troop transports On the fifth patrol of the N , 
when 109 Army Scouts (in addition to the crew of 96) were trans- 
ported in the Aleutian area, perilous levels of carbon dioxide were 
experienced, particularly when the Scouts were making ready to dis- 
embark The day preparations were made to land, the level rose to 
4 per cent This defect of habitability, iji conjunction with the over- 
crowding, the cold and the heavy condensation, no doubt explains the 
statement “Delay from day to day had a severe effect on most of the 
Army Scouts ” 

Much fundamental and careful research has been carried out con- 
cerning the physical and mental effects of anoxia and of carbon dioxide 
poisoning Studies have been made to improve the available methods of 
air purification and of detection of undesirable changes in the atmosphere 
There was need for positive application of the resultant knowl- 
edge to improve submarine habitability, today, with the advent of 
“schnorchelling,^ ” the need is even greater The development of an 
instrument panel in the control room, which would record at all times 
the oxygen, carbon dioxide, carbon monoxide, hydrogen and hydro- 
carbon content of the submarine’s atmosphere, together with the tempera- 
ture and the relative humidity, would be a real step forward It would 
obviate the necessity of relying on variable subjective symptomatology, 
inaccurate formulas and obsolete equipment for such fundamental data 

Toxic Gases — Toxic gases are commonly thought to be a hazard on 
submarines It is true that carbon tetrachloride, when used as a clean- 
ing agent, produced distressing and disabling physical effects, for 
this reason, its use was abolished Although the formation of chlorine 
gas, especially after flooding of torpedo battery compartments, was not 
uncommon, only two serious encounters with it occurred Formation of 
arsine and stibine gases in detectable and detrimental quantities was not 
experienced Methods for eliminating hydrogen were apparently satis- 
factory Thus, the problem of toxic gases aboard submarines is seen 
to have been more potential than actual in World War II Of much 
greater significance were the relatively simple factors of extreme heat 
and humidity 

3 “Schnorchelhng” is the obtaining of air for the Diesel engines from above 
the surface of the water when the submarine is submerged 
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Fires — The relation between fires and habitability was important 
The dense, black clouds of smoke quickly spread throughout the com- 
partments The acrid, phenolic fumes were not only irritating and blind- 
ing but also extremely nauseating W ith the intense heat, compartments 
quickl} became untenable The toxic, blinding and demoralizing effect of 
smoke emphasizes the necessity for thorough and frequent instruction 
in the operation of protective equipment, without which men may be 
quickl}'^ overcome Adequate and effective firefighting equipment is a 
necessity 

Potable Watei Supply — In the early days of the war, limitation of 
fresh water was cause for great concern and was a factor limiting the 
duration of a few patrols Fortunately, evaporating units of today are 
reliable in service and are capable of producing an entirely adequate 
supply of fresh water 

Condensate from the air-conditioning apparatus was used to augment 
the supply of fresh water Dr George Schiff made a war patrol aboard 
a submarine to study the problem and concluded that b}’’ filtration suffi- 
cient condensate could be chemically and bacteriologically purified to 
make 300 gallons available for daily general use Condensate was utilized 
for bathing, in washing machines and for general cleaning Various 
methods of collection and storage were m use In view of the critical 
nature of weight and space aboard submarines there were no authorized 
provisions for storage beyond installation of a 20 gallon tank for 
collection of condensate to be used in washing machines 

Impairment of potability of fresh water sometimes occurred 
On a number of patrols, contamination with copper sulfate took place 
at levels sufficient to impair efficiency of personnel, it was the cause 
of termination of one patrol It appears reasonably certain (from 
investigations carried out at the Naval Medical Research Institute) 
that copper and nickel were derived from the action of vapor and 
hot water on the metal tubes in the stills Future arrangements call 
for their replacement by tubes coated with tin When this is done, 
contamination of water with copper sulfate may be important only 
historically 

Submarine Ration — The inherent limitations and discomforts of 
life aboard submarines made imperative special efforts to provide a 
good ration Food was excellent and deserved the reputation which 
it came to have among other less elaborately fed branches of the service 
Certain problems existed, however More active participation by 
squadron medical officers is needed to assure submarines of a satisfactory 
ration The whole problem should be investigated with a view toward 
constructing an exact, although flexible, master ration plan More 
thorough schooling of commissary officers, stewards, cooks, bakers and 
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supply officers is indicated The t\\ o dietary factors most commonly the 
cause for complaint were the quality and amount of boned beef Sub- 
marines should be given a high priorit), especially at advanced bases, 
to obtain frozen fruits and ^egetables, whose importance was amply 
demonstrated Certain luxury foods are important to provide variety 
and to enln en v hat otherwise may be a monotonous diet The signifi- 
cance and importance of ice cream in providing variety in the diet and 
as a morale builder are apparent ^ from patrol reports 

Samtaiy Tank Head System — ^Waste products from the lavatories 
and galle}^ u ere collected in sanitary tanks Military security prevented 
empt3<ing of the tanks except on surfacing under cover of darkness, 
the tanks were then blown dry with compressed air They could be 
flushed with sea water only with difficulty On a long patrol, despite 
frequent emptying and the use of various disinfectants, the tanks became 
unpleasantly odorous and were the cause for many justified complaints 
Correction of this essentially mechanical defect should not be too 
difficult One may conjecture, in this respect, to what extent the present 
problem might become magnified aboard submarines equipped for 
schnorchellmg and submerged for long periods 

Ovejoozvding — Bunking facilities aboard many submarines were 
designed for peacetime complements, which were increased as the war 
progressed With the addition of electronic apparatus and new types 
of torpedoes which required frequent routining, the shortage of space 
became more and more critical Adequate provision for bunking and 
personal needs could not be made Overcrowding on the average 
patrol probably produced no lasting effect on personnel efficiency On 
submarines used in air-sea rescue operations and as troop transports, 
serious overcrowding was experienced In preparing for the future, 
the use of submarines for such purposes merits review in the light 
of lessons so recently learned 

Pi otective Clothtng — To maintain a reasonably long and alert watch 
in the most severe weather, bridge personnel must remain comfortably 
warm and dry Adequate protection of the face, hands and feet is 
fundamental On cold water operations it was apparent that the avail- 
able Items of protective clothing were woefully inadequate Production 
of improved garments, with the special needs of the submarine service 
m mind, should be investigated Designs of clothing must be practical 
and tailoring neat, with a minimum of bulk, to facilitate rapid and 
easy clearance of the bridge and easy stowage Material must mcor- 

4 Shilling, C W , and Duff, I F Analysis of Submarine Food Problems in 
World War II, U S Nav M Bull 48 683-697 (Sept -Oct ) 1948 
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porate a minimum of weight and bulk and a maximum of durability, 
practicability and safety, it should have rapid drying qualities Great 
merit exists m the i ecommendation for a satisfactory one piece exposure 
suit 

OTHER FACTORS INFLUENCING PERSONNEL ENDURANCE 

Length of Operations — In 1941 and 1942, little was known con- 
cerning the length of war patrols which men might be expected to 
tolerate Accumulated experience tended to modify some of the earlier 
impressions 

At the time of leaving the area of concentrated activities, an attempt 
was made by the commanding officer to estimate the remaining days of 
personnel endurance The figure was arrived at subjectively Though 
it was reported as “0” days on twenty-five patrols, such an evaluation 
did not necessarily mean that the crew was m a state of collapse, but 
rather that the men were no longer on their toes and that their fighting 
efficiency had dropped Early evidence of fatigue was commonly 
obserA'^ed about the fortieth to the fiftieth day on station 

A patrol carried out in good weather with plenty of targets, good 
fire control and freedom from depth charges could last far longer 
than one on which any of these features was missing The monotony 
of a submerged patrol without contacts was extremely fatiguing unless 
some diversion or change of pace was introduced Short, aggressive 
patrols were said to take as much or more out of the men than did 
the longer patrols If lulls in activity occurred, material reduction in 
efficiency could be forestalled If not, fatigue began to be apparent 
Although aggressiveness and desire to close with the enemy may not 
have slackened, the fighting edge of the ship was definitely impaired in 
that the reserve strength of the crew to meet possible emergencies was 
lacking Failure to “shift to the second string” under such cir- 
cumstances was sometimes cause for regret On such occasions fatigue 
might become dangerous, the condition of the creiv approaching physical 
and nervous exhaustion The last iveek of patrol was generally the 
hardest Recuperation during the quiet return voyage was oftentimes 
noticeable and sometimes acted to create a false impression of the 
crew’s endurance on arrival at port When fatigue was excessive, 
recuperation might not take place, especially when considerable action 
had been experienced in the last week on station 

Extensive surface operations, while inherently decreasing the 
amount of rest, increased the general well-being of the crew On 
prolonged submerged operations, a routine was necessary which kept 
efficiency at the highest level Continual rough seas, with “colds,” 
seasickness, need for securing air from the outside and inability to sleep 



duff—submarine warfare 


259 


produced a most depressing effect Under such circumstances, with- 
drawing from station for a short rest was authorized 

The question of how long men might efficiently make consecutive 
patrols was the subject of much interest There is no all inclusive 
answer Some men made an astounding number of war patrols without 
apparent ill effect The receipt of “new blood,” through the enforced 
rotation policy, resulted in general improvement in spirit and work- 
manship, which was conducive to an aggressive spirit and to a closely 
integrated crew 

Morale — A high state of interest and aggressive determination 
was essential to the success of operating submarines and was closely 
related to personnel endurance and morale The greatest single factor 
contributing to a high state of morale was successful engagement with 
the enemy Once a new ship had successfully completed a patrol, the 
battle had been half won All hands then felt their footing to be 
secure, for they had ceased to be a “detail” and were, instead, a 
fighting unit There was nothing so shocking as a “zero run,” especially 
to the crew of a ship with a long record of success On patrols charac- 
terized by disappointment, lost opportunities and lack of worth while 
contacts, poor performance of the deck watch might be observed As 
the war progressed and targets became less common, the “lethargy of 
long diving days, of rough sleepless nights and limited exercise had 
to be mitigated by a clear portrayal of the part submariners were 
playing in the over-all strategic and tactical plans ” The highest 
qualities of leadership on the part of the officers and alert patience 
on the part of all hands were essential 

There were many “creature comforts” which were vital in main- 
taining morale These included good food, mail, movies, books, maga- 
zines, phonograph and rebroadcast records, adequate quantities of 
fresh water, mascots, church services, favorable publicity and the possi- 
bility of "new construction,” with the attendant four to six month 
period of “States-side” duty The great importance of adequate and 
comfortable facilities to permit rest and recuperation at the end of 
patrols contributed greatly, with the foregoing factors, to the sustained 
pattern of success which characterized submarine warfare m World 
War II 

MEDICAL CARE AND FACILITIES AVAILABLE TO SUBMARINES 

The advantages of having specially trained medical observers aboard 
operating submarines for research purposes are obvious, as is the 
desirability of having a physician attached to one of a group of sub- 
marines on air-sea rescue operations Medical officers especially experi- 
enced in submarine medicine are needed at advanced bases, where 
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they should be attached to submarine squadrons They should fam- 
iliarize themselves with the ships and develop a close liaison with 
commanding officers and pharmacist’s mates Certain medical conditions 
(unusual fatigue, chronic recurrent appendicitis, chronic seasickness, 
inability to equalize for increased pressure, active venereal disease, 
tuberculosis) should be detected and corrected, for they not only may 
be disqualifying but may interfere with personnel efficiency Men 
showing evidence of emotional tension must be carefully evaluated 
before being permitted to return to submarines Transfer at sea of 
injured and ill personnel was frequently necessary, and facilities to 
accomplish this rapidly and safely under the most adverse conditions 
must be available 

SUMMARY 

The leports of fourteen hundred and seventy-one submarine war 
patrols made during World War II have been studied to evaluate the 
human factor in problems of submarine combat 

No health problems entirely peculiar to the submarine service exist 
As in all other branches of the military forces, the commonest causes 
of man-days lost aboard submarines on combat patrol were acute 
infections of the upper respiratory tract, injuries, and diseases of the 
gastrointestinal system That not a single death occurred from appendi- 
citis originating on a war patrol is attributable to intelligent medical 
care by well trained pharmacist’s mates 

In the nearly four years of the war, only 62 deaths from all causes 
(including battle injuries) occurred aboard submarines on patrol, 
exclusive of those lost on overdue ships While the health of sub- 
marine personnel was generally excellent, it is significant that serious 
individual or mass illness terminated or interrupted twenty-nine of 
fourteen hundred and seventy-one patrols 

Despite the special hazards under which submarine crews lived 
and fought, which are popularly thought to contribute to psychiatric 
breakdown, the actual psychiatric casualty rate, as shown in the 
reports, was amazingly low This record is essentially a reflection of 
careful selection of personnel 

The medical problems peculiar to submarines arise from unfavorable 
changes in habitability, which occur chiefly in combat The most 
important of these are excess heat and humidity, the accumulation of 
carbon dioxide and the depletion of oxygen from the air That only 
thirty-one patrols in World War II were interrupted or terminated 
because of these or other deficiencies of habitability speaks well for 
the progress which was made in control of these problems Until 
these deficiencies have been completely overcome, they will continue 
to be a limiting factor in submarine operations 



TRAUMATIC CORONARY THROMBOSIS WITH 
MYOCARDIAL INFARCTION 

Postmortem Study 

HYMAN LEVY, MD 
NEW YORK 

I N THE rapidly expanding literatuie on nonpenetrating injury to the 
human heart, there is scant reference to direct damage to the 
coronary arteries by such blunt injury A rare case of this type, with 
detailed clinical and postmortem studies, is reported at some length, as 
it appears to be an authenticated instance of thrombosis of the coronary 
artery with consequent myocardial infarction, produced by a contusion 
of the anterior wall of the chest 

REPORT OF A CASE 

C B , a woman, was first admitted to the Mount Sinai Hospital m November 
1945, when she was 49 years of age Renal disease of unspecified type developed 
at the age of 31, during her second pregnancy At the age of 37, a laparotomy 
was performed with the removal of a pelvic tumor, postoperative radiation treat- 
ment was given Early in 1945, hypertension was first brought to her attention 
The systolic reading was then 200 mm of mercury Three days prior to her first 
admission to the hospital in November 1945 she felt faint, and, on attempting to 
leave her bed, she collapsed, striking the left side of her face and sustaining 
multiple bruises Dizziness and severe headache persisted for the next three days, 
and she was admitted to the hospital She was pale and lethargic The fundi 
oculorum presented moderately severe vascular changes, with gray nerve heads 
and diffuse flat edema obscuring the margins of the disks , the arterioles were 
narrowed Numerous exudates and hemorrhages were scattered throughout the 
retinas The lungs weie clear on auscultation The apical impulse was forceful 
and was felt in the fifth interspace The heart sounds were of good quality 
A systolic murmur was heard at the apex The basic second sounds were of equal 
intensity The blood pressure was 240 systolic and 115 diastolic The electro- 
cardiogram (fig 1) showed regular sinus rhythm, a diphasic T wave in lead I 
and a shallow T wave in lead II Roentgenographic examination of the chest 
revealed slight enlargement of the left ventricle The circulation time, arm vein 
to tongue, by the calcium gluconate method, was 14 seconds The circulation time 
from arm vein to lung by the ether method was 7 seconds Both readings were 
within normal limits for these methods The venous pressure was normal, measur- 
ing 75 mm of water Lumbar puncture was readily performed and showed fresh 
blood, evidence of recent subarachnoid bleeding Treatment consisted of sedation, 
the use of the Kempner rice diet, magnesium sulfate by mouth and hypertonic 
glucose solution intravenously On this regimen, the blood pressure slowly dropped 
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and the headache remitted The patient was discharged from the hospital on the 
twenty-seventh day, having weakness and asynergy of the left upper extremity as 
the residua of the cerebrovascular insult she had undergone shortly before her 
admission 

During the ensuing eight months, she remained in relatively good health, com- 
plaining only of some weakness of the affected extremity and slight dyspnea on 
exertion On Sept 10, 1946, she was driven by her son into the country The driver 
lost control of the automobile, which crashed into a telephone pole The patient, 
seated m the rear of the car, was thrown forcibly forward against the back of 
the front seat^ resulting in a contusion of the anterior wall of the chest There 
was no loss of consciousness Her first recollection was of squeezing pain in the 
left side of the chest and of some difficulty in catching her breath She later 



Fig 1 — Electrocardiogram taken Nov 8, 1945 during patient’s first admission 
to the hospital The changes in the T wave are those commonly seen in hyper- 
tension 

described the sensation as a feeling that' "two bones were being squeezed together ” 
After preliminary roentgenographic examinations at a nearby hospital proved 
negative for skull fracture, she was brought to the Mount Sinai Hospital, eight 
hours after the accident On examination much bruising was in evidence, espe- 
cially about the left midchest and the left orbital area The pupils were round 
and regular and reacted to light and in accommodation The right fundus was 
visualized and showed narrowed, tortuous arterioles The margins of the disk 
were clear A few small hemorrhages were seen A large ecchymosis, of the size 
of a football, occupied the left anterior wall of the chest, close to the sternum 
(fig 2) The apical impulse was again felt in the fifth interspace, slightly to the 
left of the midclavicular line Gallop rhythm was present A systolic murmur was 
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heard at the apex Minor lacerations, bruises and ecchymoses were distributed 
over the extremities 

The first electrocardiogram (fig 3) was taken on the day following the patient’s 
admission to the hospital It showed sinus tachycardia and the rate of 105 beats 
per minute, with a small Q wave in lead I and a deep Q wave in lead IV The 
RS'T segments in leads I and IV were elevated The RS-T segment in lead III 
was depressed The T waves in leads I and IV were depressed These changes 
are typical of acute coronary thrombosis with myocardial infarction of the anterior 
wall of the left ventricle 

On this same day, the white blood cells numbered 10,900, with 83 per cent 
polymorphonuclear forms Other laboratory findings included a bleeding time of 
3 minutes The clotting time was 7j4 minutes (Lee-White method) The pro- 
thrombin index was 100 per cent, the control and prothrombin time both being 
16 seconds The icteric index was 3 The ascorbic acid level of the blood was 
7 8 gamma per cubic centimeter of serum The reaction to the tourniquet test 
was weakly positive The thrombocyte count was 210,000 per cubic millimeter 



Fig 2 — Photograph of patient, in bed, one week after accident, showing large 
ecchymosis of anterior wall of the chest 

The sedimentation rate of the red blood cells on the third day after admission was 
39 mm per hour (Westergren method) The blood urea nitrogen was 14 mg, 
blood sugar 85 mg, total cholesterol 435 mg and total serum protein 8 mg per 
hundred cubic centimeters The specific gravity of the urine ranged from 1018 
to 1022 The urine gave a 1 plus reaction for albumin, theie was no glycosuria 
The pain experienced immediately after the accident persisted in variable degree 
for two days, and on the third day the patient was free from pain in the chest 
Gallop rhythm was still present, however She lay quietly in bed, neither dyspneic 
nor orthopneic The temperature remained elevated for the first six days, slowly 
dropped to normal in the next tw o days and remained normal for the last four days 
Another electrocardiogram (fig 4), taken on the tenth day after admission, 
showed the return of the R-T segment to the isoelectric line in lead I, with 
inversion of the T wave , a deep Q wave and some elevation of the R-T segment 
remained in lead IV Routine hospital rounds on the morning of the thirteenth 
day found the patient comfortable The lungs were clear on auscultation, the 
cardiac rhythm was regular The heart sounds were of good quality and the 
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gallop was no longer heard The cardiac rate was 88 beats per minute Three 
hours later, at noon, she was observed by the nurse to be in a convulsive seizure 
There were generalized tonic convulsions and apnea Artificial respiration, as well 
as intracardiac drug therapy, was of no avail in restoring cardiac function The 
heart sounds and pulse were unobtainable prior to the failure of respiration 

l|mt« ^Tttym-r» ttti* 



Fig 3 — Electrocardiogram taken on the day after accident Q waves are seen 
in lead I and the precordial leads, with elevated R-T transitions, on the basis of 
which diagnosis of coronary thrombosis with infarction was made 
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Autopsy was performed five hours after death Numerous areas of ecchymosis 
were evident over various parts of the body, especially about the orbits On the 
anterior wall of the chest, in the precordial area, a large, irregular ecchymosis, 
measuring 6 by 8 cm , was visible No costal fracture could be made out The 
right pleural cavity contained 300 cc of clear straw-colored fluid, 200 cc of a 
similar fluid was obtained from the left pleural cavity The right lung was adherent 
to the fourth, fifth and sixth ribs laterally by firm fibrous bands The remainder 
of the pleural surface was smooth The pericardial surfaces were smooth and 
glistening A small quantity of pericardial fluid, blood stained and about normal 
m amount, was present The heart weighed 410 Gm Several needle punctures 
were seen, the evidence of intracardiac therapy No ecchymoses were apparent on 



Fig 4 — Electrocardiogram taken on the tenth day after the accident, showing 
progressive changes of myocardial infarction 

the surface of the heart A large myocardial infarct was present and comprised 
the anterior half of the interventricular septum, the lower half of the anterior wall 
and the entire apex These areas showed widespread confluent necrosis surrounded 
by red zones Within the infarcted area on the anterior apical surface there was 
a depressed, irregular, dark red, mottled zone, measuring S by 4 cm Two similar 
areas, 1 5 cm in size, were present on the posterior surface of the apex, on either 
side of the septum The myocardium and the endocardium of the auricles were 
not noteworthy 

The right ventricular wall measured 3 to 4 mm posteriorly The lower por- 
tion of the septum showed yellow discoloration of the trabeculae Within the 
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anterior cusp of the tricuspid valve was a S mm hemorrhage The tricuspid ring 
measured 9 5 cm The pulmonary valve was not remarkable , its ring measured 
6 5 cm The mitral \alve was essentially normal, its ring measuring 7 5 cm The 
left ventricular wall was unusually thick and firm, measuring 2 cm On horizontal 
section through the anterior wall and septum, the necrosis was seen extending up 
to a level of 4 cm from the origin of the left main coronary artery Higher 
sections showed that the reddish depressed areas of repair extended up to a level 



Fjg 5 — Photomicrograph of transverse section of the descending branch of the 
left coronary artery at site of thrombosis, showing the large subintimal hemor- 
rhage , X 7 9 


2 cm from the orifice, where they involved the myocardium without reaching the 
subpericardial fat tissue 

The left anterior descending artery was occluded completely by red and gray 
adherent material, beginning 3 cm from the orifice and extending for a distance 
of 1 cm On cross section, the lumen was occluded mainly by a dark red material 




levy— TRAUMATIC CORONARY THROMBOSIS 


267 


On one side this material was completely separated from the wall of the vessel 
by a thin, circular, gray layer Between this zone and the vessel wall a yellowish 
white substance was present Proximal and distal to the site of occlusion the artery 
showed advanced sclerosis and calcification with narrowing The left circumflex 
and the right coronary arteries were about one-half the size of the left coronary 
artery The aorta presented pronounced inlimal sclerosis and thickening with 
elevated yellowish white patches 



Fig 6— High power magnification of blocked-off area in figure 5, showing 
thrombus (A) , rupture of intimal lining (B), and subintimal hemorrhage (C) , 


The lungs showed no evidences of laceration There were firm fibrous adhe- 
sions of both lungs, obliterating the interlobar fissures The basal portion of the 
lower lobe of the left lung and the entire lower lobe and the middle lobe of the right 
lung were purple, fleshy and airless Thre was considerable oozing of frothy blood 
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from the freshly cut sections of the lung The pulmonary vessels appeared normal 
Other observations included hydronephrotic contraction of the left kidney, secondary 
to intrinsic constriction of the left ureter by old scar tissue , stenosis of the recto- 
sigmoid portion of the intestine due to the same cause , amyloidosis of the glomeruli 
and of the arterioles of the heart, liver, spleen, pancreas, kidney and adrenal glands 

Finally, the brain showed severe arteriosclerosis of the vessels of the cerebrum, 
cerebellum and spinal cord, with encephalomalacia and scarring in the cerebellum 
In the left cerebellar hemisphere at the point where the middle cerebellar peduncle 
meets the white matter of that hemisphere, a triangular defect was observed, 
measuring about 6 cm Its lining was yellowish, and it was surrounded by a 
narrow zone of yellowish tissue This yellow zone could be traced into the lateral 
wall and roof of the fourth ventricle This was an old area of softening with 
hemorrhage and extrav'asation of blood into the ventricular system The blood 
vessels in this affected area showed prominent changes — hyalinization of the vessel 
walls and occlusion of many small vessels and capillaries The walls of the larger 
vessels were thickened, and thrombus formation was evident The changes in the 
blood vessels of the cerebral cortex and of the spinal cord were similar, although 
less extensive 

Microscopic examination of a section of the left ventricle rev'caled early acute 
myomalacia, with large islands of muscle showing loss of striation and of nuclei 
and surrounded by fibroblastic and capillary proliferation Section of the inter- 
ventricular septum showed acute myomalacia, with replacement of necrotic muscle 
fibers by loose fibrous tissue, capillaries and infiltration of round cells The left 
anterior descending branch of the left mam coronary artery was decidedly athero- 
sclerotic, and there was a hemorrhage into an atherosclerotic plaque (fig 5) The 
extremely narrowed lumen was occluded by a recent thrombus (fig 6) Both the 
myocardial infarct and the occluding thrombus were of a histologic age consistent 
with the time elapsed from the day of the accident to the day of death, namely, 
thirteen days 

COMMENT 

It IS now generally accepted that nonpeneti ating blows to the chest 
can cause myocardial damage There is ample evidence, both experi- 
mental and clinical, to support this view The experimental investi- 
gations of Schlomka ^ demonstrated that lesions of the cardiac muscle 
can be produced by blows delivered to the chest of animals Using cats 
and rabbits for the most part, Schlomka struck blows of moderate severity 
to the unexposed wall of the chest In some animals, he observed 
localized myocardial hemorrhage and, more rarely, tears into the wall of 
the heart muscle He was of the opinion that localized blows trans- 
mitted to the precordium induced spasm of the coronary arteries in 
much the same manner that gunshot wounds of the extremities cause 
traumatic segmental arterial spasm when penetration of the tissue is 
close to the artery To this spasm of the coronary arteries and the 
resulting myocardial ischemia, Schlomka ascribed the functional and 
anatomic alterations noted Functional changes included various types 
of arihythmia, heart block and electrocardiographic abnormalities, many 
of which were transient 

1 Schlomka, I Commotio cordis und ihre Folgen, Ergebn d mn Med u 
Kinderh 47 1, 1934 
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In the experimental study of Kissane, Fidler and Koons,^ blows 
were delivered to the unexposed chests of anesthetized dogs The cardiac 
lesions produced were chiefly subendocardial and pericardial hemor- 
rhages These hemorrhages varied from small petechia-hke spots to 
large areas of bruising and discoloration The myocardial hemor- 
rhages and contusions were also seen to extend into the muscle wall 
from the local areas of bruising on the pericaidium and the subendo- 
cardium In some of the dogs, pericardial tears were observed The 
authors postulated edema of the heart muscle to account for the sudden 
and transient electi ocardiographic changes seen in several of the 
animals in which no cardiac lesions were observed at autopsy 

From clinical studies of nonpeneti ating trauma to the chest one can 
draw on cases which illustrate the wide range of cardiac injuries, 
from the mildest contusion, with minimal signs and symptoms which 
are often overlooked, to rapidly fatal rupture with cardiac tamponade 
In 1935, Bright and Beck ^ collected from the literature all the cases 
of nonpenetrating cardiac injuries and grouped them under three 
headings In the first group, numbering 12 cases, the accident was 
survived but cardiac failure and irregularities in rhythm were exhibited 
The second group comprised 1 1 cases in which death was due to cardiac 
failure The third group included 152 cases of cardiac rupture, all estab- 
lished by necropsy 

Cardiac rupture may occur during the second week after injury, at 
the tune of greatest softening of the contused muscle Such was the 
sequence of events in the case reported by Tuohy and Berdez ^ A 63 
year old man was injured in a steering wheel accident He continued to 
be ambulatory, although he complained of faintness and vomited daily 
Two weeks after the accident, while he was in a motion picture theater, 
he collapsed immediately after a hearty laugh and was taken from the 
theater dead Autopsy revealed rupture of the left ventricle near the 
apex 

Equally dramatic is the story of the 9 year old boy whose chest was 
pi essed against a wall by a cart ® Examination soon after the accident 
failed to show evidences of external injuries There were no fractured 
ribs As the boy felt quite well on the following day, he was permitted 
to return to school, ^\here he engaged in the usual games without dis- 
comfoit During the next ten days he made no complaints, but on 

2 Kissane, R W , Fidler, R S , and Koons, R A Electrocardiographic 
Changes Following External Chest Injuries to Dogs, Ann Int Med 11 907, 1937 

3 Bright, E F, and Beck, C S Nonpenetrating Wounds of the Heart 
Am Heart J 10 293, 1935 

4 Tuohy, E L, and Berdez, G Two Instances of Perforation of the 
Heart Following Non-Penetrating Chest Injur 3 % Minnesota Med 9 144, 1926 

5 Gunewardene, H O Traumatic Rupture of Heart Without External 
Injuries, Brit M J 2 942, 1934 
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the eleventh day aftei the injury while playing at school, he experienced 
precoidial pain, collapsed and died At postmortem examination, hema- 
topeiicaidium and ruptuie of the aiiteiior surface of the left ventricle 
were observed 

The mechanism of cardiac damage m such cases is clear The force 
of the external violence is transmitted to the heart muscle, which 
undergoes varying degrees of reaction depending on the intensity of 
the impact In milder injuries, small contused areas with focal 
hemorrhage may be the only pathologic change, giving rise to few, if any, 
symptoms At times, transient arrhythmias and evanescent electro- 
cardiographic changes occui The most violent blows cause such 
disruption of muscle fibers as to lead to either immediate or delayed 
rupture Between these extremes are many recorded cases of myo- 
cardial damage with areas of thinning and aneurj^smal dilatation of 
the ventricular wall, death occurring at some time remote from the 
accident While the sequence of events in these remote cases might be 
open to question in some instances, there are on record illustrations 
such as the following ones, in which the pathologic changes unquestion- 
ably are related to the injury 

A boy 12 years of age was run ovei by a wagon and had multiple 
fractures of the ribs on the left side ^ Except for occasional attacks of 
palpitation and vomiting, he remained in good health to the age of 24, , 
when paroxysmal auricular flutter set in, during these attacks, heart 
failure developed He died suddenl}”- at the age of 25 Autopsy disclosed 
a large aneurysm at the apex of the left ventricle The anterior descend- 
ing branch of the left coronary artery was interrupted at the upper limit 
of the aneurysm One can only suimise whether the artery was 
damaged directly by the blow, leading to thrombosis of the artery with 
cardiac infarction and aneurysm, or whether both the artery and the 
adjacent muscle wall were destroyed by the trauma There seems little 
doubt of the relation of the trauma to the observations at autopsy in 
this young man 

Diiect trauma to the coronary arteiies with the formation of coronary 
thrombosis and secondary myocardial infarction has been repeatedly 
considered a probable mechanism in cardiac trauma A prion, there 
is no reason that these vessels, lying superficially on the muscle wall, 
should not be subject to direct damage, particularly when diseased 
and brittle But to date, records of such an accident in which the 
observations are beyond question are few However, several reports of 
lesions seen at autopsy strongly suggest this mechanism of muscle 
damage 

6 Joachim, H , and Mays, AT A Case of Cardiac Aneurysm Probably of 
Traumatic Origin, Am Heart J 2 682, 1927 



levy— TRAUMATIC CORONARY THROMBOSIS 


271 


Schminke^ reported the history of a 45 year old man who was 
struck by a wagon shaft After a short period of unconsciousness, he 
complained of seveie pain in the chest and left arm For the next six 
months he continued to experience pain in the chest provoked by 
climbing stairs and other forms of activity He died suddenly six 
months after the accident Autopsy revealed organized thrombi in the 
anterior descending branch of the left coronary artery and in the circum- 
flex branch of the right coronary artery Extensive myocardial scarring 
with an aneurysm at the apex of the left ventricle was evident 

Damage to the coronary arteries is referred to in Warburg’s mono- 
graph ® One reference is the case just cited In a subsequent report 
dealing with the same subject,® Warburg mentioned other cases which 
came to his attention One was reported by Fraenkel in 1917 A 20 
year old soldier died in cardiac failure six months after being injured 
in a shell explosion At autopsy, an aneurysm of the left ventiicle was 
observed The descending branch of the left coionary artery showed 
aneurysmal dilatation and was blocked by a thrombus 

Warburg® further detailed a personal communication from Muller 
concerning a man aged 59, who was struck by a bicycle and fell on his 
chest and abdomen He subsequently complained of substernal oppres- 
sion which appeared when he walked upgrade or climbed stairs On the 
ninth day after the accident, he had a severe nocturnal attack of angina 
pectoris, this was followed by fever, leukocytosis and typical changes 
in the R-T segment in the electrocardiogram which justified the diagnosis 
of coronal y thrombosis Two weeks after the accident, the patient died 
in cardiac failure Necropsy revealed thrombotic occlusion of the 
descending branch of the left coronary artery with a large infarct and 
recent pericarditis There was arteriosclerosis of the occluded branch, 
and to a lesser degree of the other branches Further details were not 
given It must be assumed that the examiner considered the age 
of the thrombus and the infarct to correspond with the date of 
injury If so, the case history is similar to the one being reported 

Randerath^’- cited the history of a 34 year old soccer player who 
was struck in the chest by a ball kicked from a distance of 5 meters He 

7 Schminke, A Beitrag zur traumatischen Aetiologie der Artenosklerose, 
Deutsches Arch f khn Med 149 145, 1925 

8 Warburg, E Subacute and Chrome Pericardial and Myocardial Lesions 
Due to Non-Penetrating Traumatic Injuries A Clinical Study, New York, Oxford 
University Press, 1938 

9 Warburg, E Myocardial and Pericardial Lesions Due to Non-Penetrating 
Injury, Brit Heart J 2*271, 1940 

10 Fraenkel Herz mit thrombosiertem Aneurysma der linken Kranzarterie, 
Deutsche med Wchnschr 43 159, 1917 

11 Randerath, E Fruhveranderungen des Herzens nach Commotio Cordis, 
Verhandl d deutsch path Gesellsch 30 163, 1937 
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immediately collapsed, with pallor and cold sweat The pulse was 
small and quick There was tenderness to the left of the sternum on 
palpation On the following day, after a temporary improvement m the 
circulation, there was recurrent collapse and, at the same time, sudden 
coldness and pallor of the right lower extremity The patient died on 
the second day after the blov' to the chest No electrocardiograms were 
taken 

Pertinent necropsy observations included slight ecchymosis to the 
left of the sternum m the region of the fifth and sixth ribs There was 
no pericardial efifusion , the pericardium was normal The heart 
weighed 370 Gm and was soft, particularly at the left Acntricular wall 
At the apex a small flat recent aneurysm of the left ventricle with fresh 
mural thrombi was seen An embolus was described as being lodged 
m the proximal portion of the descending branch of the left coronary 
artery Another embolus was observed at the proximal end of the right 
coronary artery Early arteriosclerosis of the coronary arteries was 
evident The severest necrosis was located m the wall of the left 
ventricle The anterior papillary muscle was ruptured 

Thrombus material was lodged m the right femoral artery The 
occlusive lesions of both the coronary arteries and the femoral artery 
were considered embolic m origin, arising from the mural thrombi within 
the cavity of the left ventricle This case is unusual in many respects, 
particularly in the formation of an early aneurysm of the ventricular 
wall and the development of emboli, all within two days Macroscopi- 
cally, the aneurysm at the apex and the gray color of the endocardium 
suggested a less acute process than indicated by the history Micro- 
scopically, however, the process appeared to be acute, displaying normal 
interstitial tissue in areas of extensive necrosis of muscle fibers 

Of 3 cases of traumatic coronary infarction found in a study of 
9,629 consecutive postmortem protocols,^- Bean described briefly the 
history of a man who fell 8 feet (2 4 meters) from a ladder and struck 
his chest, fracturing several ribs on the left side Severe pain was 
experienced for a day Death occurred ten weeks after the fall, and at 
autopsy a fairly recent infarct with early aneurysmal dilatation was 
observed The other 2 cases are presumptive examples of traumatic 
infarction 

A study of such autopsied material gives some insight into the 
probable frequency of myocardial damage of varying degree due to 
external violence There are also many recorded instances in which 
recovery took place, but in which the injury was followed by classic 
signs, symptoms and laboratory evidence of acute myocardial infarction 

12 Bean, W B Infarction of the Heart A Morphological and Clinical 
Appraisal of Three Hundred Cases , I Predisposing and Precipitating Conditions, 
Am Heart J 14 684, 1937 
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The case of the accident with a golf ball has been cited and recited and is 
now legend^® A 57 year old man was struck in the chest by a golf 
ball He was temporarily shocked but returned to work for the next two 
days Attacks of angina pectoris occurred on the third day, and an 
electrocardiogram showed evidence of fresh myocardial infarction 

Equally convincing are the cases reported by Kienle,^'^ Boas,^® 
Sigler and Hecht One cannot deny that each of these reports gives 
reasonable proof of the presence of myocardial infarction following 
trauma The immediate development of pain, coupled with disability, 
fever and electrocardiographic changes, provides fairly indisputable evi- 
dence of myocardial infarction with necrosis of muscle But from the 
clinical history alone one cannot determine the underlying mechanism 
of the infarction It may be due to coronary thrombosis or to prolonged 
coronary spasm without obstruction of the lumen, such as is implied in 
experimental work,^ or, finally, to severe contusion of the muscle itself 
without involvement of the coronary arteries either by spasm or by 
occlusion 

Fnedberg and Horn observed myocardial infarction without recent 
coronary thrombosis in 31 per cent of a group of 34 nontraumatic cases, 
taken from a total of 2,000 autopsies They ascribed the myocaidial 
damage to intense coronary insufficiency, precipitated by abnormally 
increased demands on the coronary circulation, already compromised by 
narrowing Moritz and Atkins likewise observed that in 20 human 
cases with large cicatrized infarcts, the site of remote coronary occlusion 
could be identified in only 9 instances This is not remarkable in the 
light of the observations of Fnedberg and Horn, and m view of the 
now generally accepted role of coronary insufficiency due to shock, loss 
of blood and unusual physical demands on the coronary circulation, 
in the production of acute muscle necrosis Indeed, m cases of trauma 
among persons of the older age groups m which shock is a prominent 

13 Relation of Myocarditis and Coronary Thrombosis to Trauma, Queries and 
Minor Notes, JAMA 101 1503 (Nov 4) 1933 

14 Kienie, F Klinische und elektrokardiographische Beobachtungen bei trau- 
matischem Hinterwandinfarlct, Ztschr f Kreislaufforsch 30 674, 1938 

15 Boas, E P Angina Pectoris and Cardiac Infarction from Trauma or 
Unusual Effort, JAMA 112 1887 (May 13) 1939, Some Immediate Causes 
of Cardiac Infarction, Am Heart J 23 1, 1942 

16 Sigler, L H Trauma of the Heart Due to Nonpenetrating Chest Injuries, 
J A M A 119 855 (July 11) 1942 

17 Hecht, H H Heart Trauma Myocardial Involvement (Contusion) Fol- 
lowing a Non-Penetratmg Injury to the Chest (Airplane Accident), Ann Int 
Med 27 126, 1947 

18 Fnedberg, C K, and Horn, H Acute Myocardial Infarction Not Due 
to Coronary Artery Occlusion, JAMA 112 1675 (April 29) 1939 

19 Moritz, A R, and Atkins, J P Cardiac Contusion An Experimental 
and Pathological Study, Arch Path 25 445 (April) 1938 
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feature, the resulting myomalacia might well be due to coronary insuf- 
ficiency secondary to shock, and not to either direct injury of the muscle 
or occlusion of a coronary artery The problem of differentiating infarc- 
tion due to direct injury from that secondary to arterial disease becomes 
the more difficult as the time interval between injury and postmortem 
examination is lengthened Foi its concise presentation, the summary 
of Moritz and Atkins is quoted in full 

The objective pathologic criteria for distinguishing between a cardiac contusion 
and a cardiac infarct vary in usefulness according to the age of the lesion In the 
case of a recent myocardial lesion, the only evidence that should almost invariably 
serve to identify an otherwise indeterminate injury as an infarct is the finding of 
recent coronary occlusion Pathologic changes more likely to be found in early 
contusion than in early infarction include massive interstitial hemorrhage, lacera- 
tion and tissue disorganization Since all of these changes may be seen following 
spontaneous rupture of an early infarct, they are not conclusive In the case of an 
older myocardial lesion there is no means of distinguishing objectively between 
contusion and infarction Deposits of hemosiderin in myocardial scars are more 
likely to be seen in healed contusions than in healed infarcts, but since hemosiderin 
IS seen occasionally in healed infarcts its presence is not conclusive Three months 
after injury hemosiderin is found infrequently in traumatic scars, so that its absence 
in no way excludes the possibility of a lesion having been of traumatic origin 
The presence or absence of remote coronary occlusion does not serve to identify 
a myocardial scar as having resulted from infarction or contusion inasmuch as a 
heart the seat of occlusive coronary disease may have a superimposed traumatic 
lesion and a heart with a large healed infarct may have no demonstrable coronary 
occlusion The pathologic characteristics of the scars of myocardial contusion and 
infarction are frequently identical, and the presumptive nature of their origin must 
be determined by historical data rather than by postmortem examination 

In the case here reported, clinical data obtained befoie the accident, 
as well as results of detailed clinical and postmortem studies made after 
the injurj^ were available The trauma appeared to cause direct injury 
to a large plaque in the descending branch of the left coronary artery, 
followed by hemorrhage within the plaque and then seepage of blood 
through the intimal lining (fig 6) with the development of a thrombus 
at this site The eaily onset of pain in the chest, as well as the results 
of electrocardiographic examination, indicated that this process must 
have developed rapidly, with the end stage of occlusion and consequent 
infarction occurring within a short time after the injuiy 

The rarity of undoubted traumatic coronary thrombosis is readily 
confirmed by reference to leports on traumatic and accidental deaths 
Hawkes in 1935 reviewed the protocols for a ten year period, 1925 
to 1934, of all deaths recorded m the Office of Chief Medical Examiner, 
in Essex County, N J Autopsy was performed in 7,000 cases for 
medicolegal reasons, of these 2,708 were of traumatic deaths, of which 

20 Hawkes, S Z Traumatic Rupture of the Heart and Intrapencardial 
Structures, Am J Surg 27 503, 1935 
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70 were instances of injury to the heart and great vessels In only 4 
cases was the cardiac injury alone responsible for death In none 
was traumatic coronary thrombosis observed In 262 cases reported by 
Osborn, who studied the observations made on persons in fatal acci- 
dents, no reference to direct damage to the coronary arteries was 
included 

Contusion to the heart must be entertained not only m those instances 
of external evidences of injury but whenever the possibility exists that 
the heart was traumatized by a blow to the chest, even in the absence 
of signs of external violence Discoloration due to bruising of the skin 
and subcutaneous tissues may not be demonstrable immediately after the 
accident The mechanism of contusion by sudden jarring of the heart 
against the interior of the bony thorax when parts of the body distant 
from the chest are struck must also be kept in mind 

Qinical symptoms vary considerably in injury to the chest and heart 
While the dramatic evidences of shock, with collapse, air hunger, restless- 
ness and pallor, may be present, oftener symptoms are less obvious and 
so unobtrusive that patients are allowed their usual activity, only to 
die suddenly from lupture of the heart during the period of softening 
of the contused muscle Patients usually do not faint In A¥arburg’s 
latest group of 59 cases,® fainting was specified m only 4 instances, while 
m 24 the absence of fainting was exphcity mentioned In 10 of this 
group a latent period of a few days to seveial months intervened 
between the time of accident and the appearance of clinical symptoms 
Barber stated that in his experience a latent period is the rule rather 
than the exception, as he observed symptomless intervals of twelve hours 
to three days 

Pain may be a complaint immediately after or at some time subsequent 
to the accident It is frequently difficult to differentiate the pain arising 
in a contused chest wall from that 'having its origin in biuised cardiac 
muscle Shortly after injury, pain may be prolonged and severe in both 
Later, the pain of a contused chest tends to be more constant and may 
last for several days, abating slowly It is significant that in Warburg’s 
series of 51 cases which were considered to be definitely of traumatic 
origin on postmortem examination 15 showed no symptoms immediately 
after the accident to suggest the possibility of injury to the heart ® A 
, slight rise in tempeiature or an increased rate of sedimentation of the 
red blood cells may serve to indicate the presence of bruised muscle 
tissue 

21 Osborn, G R Findings in Two Hundred Sixty-Two Fatal Accidents, 
Lancet 2 277, 1943 

22 Barber, H The Effects of Trauma Direct and Indirect, on the Heart, 
Quart J Med 13 137, 1944 
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Serial electrocardiograms taken immediately after trauma are indis- 
pensable to the diagnosis of cardiac contusion Electrocardiographic 
abnormalities may be transient, lasting but a few days Baiber*^ did 
routine electrocardiograms on all patients admitted with a history of 
accident, if they were seen within forty-eight hours Among 75 unselected 
patients, 20 showed abnormal electrocardiographic tracings In 1 patient 
there was no postmortem eMdence of myocardial bruising twelve days 
aftei the T waves m leads I and II had been flat or slightly inverted In 
another patient permanent partial heart block was present In 17 
instances the electrocai diograms returned to normal in a short time, 
indicating that these abnormalities were the result of the trauma Such 
temporary abnormalities were recorded most frequently one or two days 
after injury On several occasions, the electrocardiogram, normal a 
few hours after the accident, showed abnormalities twenty-four or 
forty-eight hours later In the severer contusions, electrocardiographic 
abnoi malities similar to those seen m coronary disease with occlusion 
may occur Thus, Kissane observed that the changes in the RS-T 
complex and in the T waves frequently do not occur for tw^enty-four 
to forty-eight hours, but that they are similar in every respect to those 
changes chai acteristic of coronary occlusion He also emphasized 
the importance of repeated electrocardiograms in cases of trauma 

Anderson,-^ in reviewing nonpenetrating injuries of the human 
heart, stated that the electrocardiographic tracings in 30 cases in which 
abnormalities had been described were in accord with experimental data 
The T waves may be unusuall}'- large or inverted The RS-T complex 
may be either elevated or depressed Typical coronary T waves may 
occur and are similar to those observed in coronary thrombosis and in 
pericarditis with or without effusion Q waves may be abnormally deep, 
and the QRS complex may show slurring and notching The frequency 
of involvement of the muscle just under the pericardium may account for 
the same kind of changes in the RS-T complex as are seen in coronary 
occlusion with infarction 

SUMMARY 

A rare instance of thrombosis of a major coronary artery, with 
consequent myocardial infarction due to contusion of the wall of the 
chest, IS described The historical, clinical and pathologic data presented 
leave little doubt as to the role of blunt injury to the chest in pioducmg , 
the lesion described m this case 

1185 Park Avenue (28) 
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CHRONIC NONLEUKEMIC MYELOSIS 

, Report of Six Cases 

CLARENCE MERSKEY, MD, MRCP (LONDON) 

CAPETOWN, UNION OF SOUTH AFRICA 

T he name “chrome nonleukemic myelosis’' seems the most 
appropriate for certain conditions which have been described m 
hematologic literature under a wide variety of other names The term 
(Mavros, Hickhng, Carpenter and Flory’-) is, m the mam, merely 
descriptive, and not even particularly accurate Other suggested names 
for the syndrome include “chronic splenomegaly with anaemia and 
myeloid reaction of the blood” (Emile-Weil and Clerc -) , “splenomegaly 
of the myeloid type without myelocythemia” (Rathery^), “myeloid 
megakaryocytic splenomegaly” (Downey and Nordland , “spleno- 
megaly with myeloid transformation” (Tudhope^), “hepatolienal 
hematopoietic endotheliosis” (Lindeboom ®), and “agnogenic myeloid 
metaplasia” (Jackson, Parker and Lemon, Reich and Rumsey '^) All 

From the Department of Medicine, Unwersity of Capetown, and Groote 
Schuur Hospital 

This work was carried out during the tenure of a scholarship from the 
Council for Scientific and Industrial Research and formed part of a study relating 
to the erythron in polycythemia vera, which has been accepted by the University 
of Capetown in partial fulfilment of the requirements for the degree of Doctor 
of Medicine 
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the names referred to a condition m which there may or may not be 
anemia, but m which there are usually primitive red and white cells in 
the peripheral blood, though the great increase in leukocytes character- 
istic of leukemia is usually absent The spleen is enlarged, and, at 
autopsy, foci of extramedullary hemopoiesis may be found in the spleen 
and liver and to a lesser extent in other organs, such as the kidneys 
and the lymph nodes There also are recorded a number of ‘cases of 
essentially similar conditions, associated with myelosclerosis and myelo- 
fibrosis and described as “fibrosis of the bone marrow associated with 
a leukemoid blood picture" (Mettier and Rusk, Rosenthal and Erf®), 
“myelophthisic splenomegaly” (Ballin and Morse”), “megakaryocytic 
myelosis with osteosclerosis" (Hewer ^°), and “aleukemic myelosis 
with osteosclerosis" (Stephens and Bredeck^^) In some cases 
primitive red and ivhite cells were not reported in the peripheral 
blood, but it IS possible that the blood had not been examined on the 
number of occasions which McMichael and McNee,^” m 1936, showed 
to be essential for the diagnosis A similar clinical picture was also 
described by Vaughan,^® m 1936, as a “leuco-er 3 'throblastic blood pic- 
ture," associated with osteosclerosis, myelofibrosis, and with metastasis 
to bone from malignant tumors, Hodgkin’s disease and multiple myelo- 
matosis In some cases in which autopsy was performed, there was 
massive myeloid metaplasia of the spleen In others, the masses were 
collected into tumor-hke nodules and, because of the predominance of 
megakaryocytes, the condition was called megakaryocytoma of the spleen 
(Downey and Nordland ^) Sometimes the giant cells have been present 
in such numbers as to form a most striking feature They have been 
found in the spleen, liver, bone marrow arid lymph nodes Extra- 
medullary hemopoiesis has also been observed in other conditions, 
including pernicious anemia, anemia of severe sepsis, repeated bleeding 
and many varieties of hemolytic anemia (Wintrobe ^®) An interesting 
report on a case of hemolytic anemia was recently published by Brewster 

8 Mettier, S R , and Rusk, G Y Am J Path 13 377, 1937 Rosenthal, 
N , and Erf , L A Clinical Observations on Osteopetrosis and Myelofibrosis, 
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12 McMichael, J , and McNee, J W Edinburgh M J 43 303, 1936 
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and Wollenman^® The uniform absence of real leukemic infiltrations 
and the multiplicity of cell types involved in the metaplasia were said 
to distinguish the condition from true leukemia The association of 
pronounced erythropoiesis and leukopoiesis with proliferation of giant 
cells distinguished the condition from that described by others ( Stengel , 
Wilson, Kettle, Ross in which there was proliferation of giant cells 
only (Vaughan and Harrison^®) In these two types, it was not 
always possible to determine whether or not myelosclerosis or myelo- 
fibrosis was associated, but it is striking that patients with massive 
myeloid splenomegaly and osteosclerosis showed the same variations 
in the duration of the disease and m the type of blood picture as did 
those with myeloid splenomegaly without osteosclerosis In both 
groups, there were acute and chronic cases, in both groups, immature 
cells were usually present in the circulating blood, though rarely they 
were not, and m both groups, the blood could be said to have been 
“leukemic,” that is, there was often a great increase m the number of 
circulating leukocytes, a high proportion of which were frequently 
immature (Hickhng 

I have been able to study 6 cases of this syndrome, in 2 of which 
autopsy reports were at my disposal Available hematologic data in 
these cases, with reports of examinations of the bone mariow, are given 
after the case histones 

REPORT OF CASES 

Case 1 — History — A white woman of 65 was first seen in 1943, when she 
complained of a lump in the left side of the abdomen She stated that she had 
been aware of the lump for at least five years It had never actually been 
painful, but it appeared to be increasing gradually m size and had recently 
become uncomfortably large The patient had no cough, but she had lost about 
20 pounds (9 1 Kg ) m the previous few months She had also felt a little 
weaker and had experienced some dyspnea on exertion There was a history 
of an itchy cutaneous eruption, not unlike urticaria It had lasted a few days 
and had then disappeared The previous history was noncontnbutory The patient 
had never had malaria 

Examination — ^The general condition of the patient was good The mucous 
membranes were reasonably well colored, and there was no obvious loss of weight 
The cardiovascular system was apparently normal The blood pressure was 
160 systolic and 90 diastolic There were no murmurs 

The spleen was enlarged, extending almost into the left iliac fossa, and was 
firm and not tender The liver was also firm and extended 3 fingerbreadths below 
the costal margin, it was not tender There were no enlarged lymph nodes The 

16 Brewster, H H , and Wollenman, O J New England J Med 227 822, 
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urine was normal, and there were no significant findings in any of the other 
systems The result of the examination of the bone marrow was reported as 
normal 

Course —ThCi patient was subsequently readmitted to the hospital on a number 
of occasions, the only notable additional symptoms were episodes of pain in the 
right loin and associated hematuria In addition, the spleen had increased still 
further in size, almost to the point of entering the pelvis Irradiation of the 
spleen was begun in 1945, when 3,975 r were given in three months In 1946, 
4,225 r were given, centering over the lumbar spine, and in 1947, 925 r were 
directed to the spleen The therapeutic maneuvers resulted in a decrease in 
the size of the spleen (it then extended about 3 fingerbreadths below the umbilicus) 
and depressed the level of the white cell count The dragging weight of the 
spleen became less severe 

The patient grew gradually weaker during 1947 and complained of severe pain 
in the right loin and of dysuria Albumin and blood were present in the urine 
The patient died during July 1947 The blood (tables 1 and 2) at no time 
showed any anemia, but there was a gross increase in polymorphonuclear leuko- 
cytes in the peripheral blood, thrombocytosis and occasional normoblasts were 
noted A second examination of the bone marrow also indicated that it was 
normal and not leukemic 

Autopsy (performed by Dr G Selzer nine hours after death) — The lymph 
nodes were not enlarged The spleen weighed 1,342 Gm It showed extensive 
"sugar icing” of the capsule and was adherent to the liver, it was moderately 
soft The cut surface was gray-pink in color and resembled the spleen in cases 
of chronic myeloid leukemia The liver weighed 2,560 Gm and showed cloudy 
swelling only The right femur showed hyperplastic gray-pink marrow throughout 
Its entire length, as did the right tibia up to a point 2 inches (5 cm ) from its 
distal extremity The sternum showed similar gray-pink marrow The lungs 
showed multiple pyemic abscesses and a recent infarct The right kidney was 
large, weighed 410 Gm and showed extensne chronic suppuration involving almost 
all the kidney There was a large amount of yellow gra\el The other kidney 
was normal 

Histologic Evamination — Spleen The pulp was largely converted into myeloid 
tissue, showing all stages of cell development from mjeloblasts to mature, seg- 
mented polymorphonuclear leukocytes, the latter predominating Megakaryocytes 
were present but were scanty There was no lymphoid tissue left in the organ 
Bone Marrow The bone marrow showed extensive myeloid hyperplasia, 
which had completely replaced the fat of the marrow Megakaryocytes were 
numerous There was no fibrosis The marrow cells were mainly myelocytes, but 
there were scattered “myeloblast islands ” Immature cells were more numerous 
than the more mature forms of the myeloid series The condition of the marrow 
was consistent with that in true myeloid leukemia 

Liver The liver showed cloudy swelling and scanty myeloid infiltration in 
the sinusoids The cells were predominantly polymorphonuclear leukocytes, but 
occasional immature cells were also present Megakaryocytes were not obvious 
Only occasional abnormal cells were found in the portal tracts • 

Lungs The lungs showed foci of suppuration There were large numbers of 
myeloid cells and numerous megakaryocytes in the capillaries 

Kidneys Only foci of suppuration were noted in the kidneys 
Other Organs None of the other organs showed striking changes Most 
of the organs showed myeloid cells m the capillaries, but the development was 
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not so pronounced as in the lungs, nor were megakaryocytes demonstrable in 
organs other than the spleen or lungs 

Postmortem Diagnosis — The diagnosis was chronic leukemia, with splenomegaly 
and hyperplasia of the marrow In addition there were suppurative pyelonephritis 
due to calculus and terminal pyemia 

Case 2 — History — A white man of 76 was admitted to the hospital after an 
episode of superficial sepsis of the second, third and fourth fingers of the- left 
hand, acquired during a voyage from the Netherlands to Capetown The local 
lesion was incised and soon resolved At the same time the patient stated that 
he had had a little hematuria, as in addition he had fever, he was hospitalized 
for further investigation Since his ship had called at Freetown, Sierra Leone, 
and since he had a history of malaria forty years previously, it was considered 
possible that he had malaria The only other significant factor in the history was 
that of intermittent episodes of classic gout, which the patient had had for the 
past twenty years 

Examination — ^The patient was a surprisingly young-looking man, with a 
highly colored complexion There was no jaundice, clubbing of the fingers or 
cyanosis There were healing ulcers on the tips of the third and fourth fingers 
of the left hand No abnormalities were detected in the cardiovascular system, 
there was no cardiac enlargement Blood pressure was 124 systolic and 60 
diastolic The spleen was palpable 3 fingerbreadths below the costal margin Its 
surface was smooth, and it was firm, with a sharp edge The liver was also 
palpable 3 fingerbreadths below the costal margin and was also firm and smooth 
No abnormalities were present in the other systems There were no palpable 
lymph nodes The urine was normal Repeated search for malaria parasites 
proved unsuccessful The pyrexia gradually subsided, cause for it was never 
adequately established The level of blood uric acid was 4 0 mg per hundred 
cubic centimeters The blood count (tables 1 and 2) almost reached the level for 
polycythemia, and there was a great increase in cells of the myeloid senes The 
differential bone marrow count (table 3) indicated a myeloid reaction, the number 
of myelocytes being in the upper level of the normal range Roentgenologic studies 
of long bones revealed no abnormalities 

Course — The patient was transferred to the outpatient department, where he 
received a total of 172 r in body baths over the next three months Three months 
after the roentgen therapy was completed, he had a typical episode of gout, which 
was no different from those he had experienced previously, and which gradually 
subsided 

Three months later he noticed coldness and blueness of the terminal portions 
ot the two medial toes of the right foot, he had also experienced an episode of 
“pins and needles” in the foot He was readmitted to tlie hospital for further 
investigation The spleen then extended only 1 fingerbreadth below the costal 
margin, and the liver was unaltered The blood findings were also essentially 
the same Local examination of both legs disclosed symptoms consistent with 
organic occlusion to the vessels of both feet There was definite cyanosis of the 
tips of the toes, depending on room temperature, and both feet were cold Skin 
temperatures were right foot, 22 to 23 C , left foot, 24 to 25 C 

The plethysmographic examination, made by Prof R H Goetz, indicated that 
pulse volume during full dilatation was 0 005 cc (normal volume is 002 cc ) 
Rate of flow was larger than one would have expected, the reduction in pulse 
volume indicating a relatively well developed collateral circulation The level of 
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blood uric acid was 6 7 mg per hundred cubic centimeters Blood pressure was 
160 systolic and 90 diastolic The patient uas treated by intermittent venous 
occlusion and lumbar diathermy, and papaverine was administered He improved 
for a while, but tlie local condition recurred, and he was submitted to lumbar 
sympathectomy Unfortunately, severe wound sepsis due to a penicillin-resistant 
streptococcus developed, and the patient died about three weeks after the operation 

Autopsy (performed by Dr G Selzer) — Owing to legal delays the autopsy 
could not be performed until thirty-siv hours after death The organs all showed 
considerable postmortem change There was atheroma of the right and the left 
coronary artery, the left one was completely occluded about 3 cm from the 
coronary orifice The liver weighed 1,700 Gm The kidneys were somewhat 
scarred, and there was gravel in both renal pelves The spleen was greatly 
enlarged and weighed 755 Gm The bone marrow w'as extremely hyperplastic 
The whole of the femur was replaced with red marrow, as was the upper 2 
inches (5 cm) of the tibia There w'as, how’e\er, a diffuse overgrow'th of the 
marrow with bony trabeculae. There were no enlarged lymph nodes 

Histologic Eiamimtion — Microscopically, none of the viscera except the spleen 
showed infiltration wuth myeloid cells In the liver tliere were very scanty groups 
of cells in the portal tracts The spleen showed considerable postmortem change 
The lymph follicles were, however, still recognizable There w'as considerable 
infiltration of myeloid cells, mainly pol 3 'morphonuclear leukocj'tes, in the splenic 
pulp The condition of the bone marrow' did not differ essentially from that seen 
during life, with the exception of the presence of osteosclerosis 

Postmortem Diagnosis — There was considerable myeloid hyperplasia in the 
spleen and bone marrow, associated with osteosclerosis There was no “true 
leukemia ” 

Cas£ 3 — History — A w'hite man of 62 had been well until about seven 
years previous to examination, when he had begun to experience recurrent 
episodes of acute arthritis These started in the right big toe, which w'as acutely 
tender and painful After a month of almost continuous pain in this toe, the big 
toe of the left foot became involved in a similar manner The affected joints 
remained swollen and painful for a further two months, at which time the disorder 
gradually subsided, leaving no residual joint disturbance or deformity Several 
months later, the patient had further episodes of classic gout, which gradually 
involved more and more joints and eventually left deformity The metatarso- 
phalangeal joint, the carpal joints and the wrists, knees and elbows all became 
involved Contributory data were not obtained from the previous history or from 
the family history, except for trauma of the right elbow and the left wrist years 
previously 

Examination — The patient had a highly colored complexion, with superficial 
telangiectases on the face The mucous membranes were well colored 

Both the right elbow and the left wrist were deformed as a result of trauma 
In addition, all the joints of both hands were deformed as a result of arthritis, and 
there was fusiform sw'elling of the joints of the fingers, with limitation of 
movement The knees and the joints of both feet were swollen and deformed, 
as were the small joints of the toes There was bursitis of the left olecranon 
In addition, gouty tophi were present around the knees and the left elbow 

No cardiac enlargement was noted The pulse was grossly irregular, due to 
auricular fibrillation The vessels were arteriosclerotic No murmurs were 
heard in the heart Blood pressure was 115 systolic and 65 diastolic 
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The spleen was greatly enlarged and extended about 5 inches (12 5 cm ) below 
the costal margin It was firm, smooth and not tender, as was the liver, which 
was palpable about 2 fingerbreadths below the costal margin No other masses 
were palpable The other systems were normal 

The urine was normal The level of serum uric acid was 8 5 mg per hundred 
cubic centimeters A biopsy specimen from one of the tophi showed the classic 
histologic features of gout Sodium urate crystals were also demonstrated The 
blood count (tables 1 and 2) almost reached the level for polycythemia In 
addition, there were thrombocytosis and a gross increase in mature myeloid cells 
The bone marrow (table 3) showed both myeloid and erythroid hyperplasia, with 
relatively scanty primitive myeloid cells 

Course — The patient responded to the usual therapy for gout and was 
discharged as reasonably fit He is still alive and well at the time of writing 
Diagnosis — The diagnosis was gout associated with chronic nonleukemic 
myelosis 

Case 4 — History — A white woman of 64 had had malaria thirty-six years 
previously, with numerous recurrences for sixteen years, after which she had 
been free of the disease About six years after the first episode of malaria, the 
spleen was found to be enlarged, the patient had been aware of a lump in the 
left loin for a great many years Four years after the discovery that the spleen 
was enlarged, laparotomy was performed, and the diagnosis was confirmed The 
patient stated that a “tumor” of the stomach was removed at the same time Ever 
since the operation she had had intermittent episodes of diarrhea, lasting for one 
or two weeks and then clearing up for some months, only to recur No cause 
for the diarrhea was found During the episodes she passed up to ten stools 
per day, containing blood and mucus For the last few years she also had 
had a severe dragging feeling in the left flank One sister had polycythemia vera, 
and 1 brother had trouble with the “spleen” (?) 

Examination — The mucous membranes were pale The cardiovascular system 
was normal, blood pressure was ISO systolic and 60 diastolic The spleen was 
grossly enlarged, extending to a point 4 fingerbreadths below the umbilicus It 
was smooth and firm, with a sharp edge, and was slightly tender The liver 
extended 3 fingerbreadths below the costal margin and was firm, smooth and 
not tender The urine was normal The blood showed anemia, a constant increase 
in reticulocytes and an associated increase in polymorphonuclear leukocytes No 
bone marrow could be obtained, even on repeated attempts Roentgenoscopic 
examination of the gastrointestinal tract and examination of the stools failed to 
reveal the cause of the diarrhea The patient was discharged unimproved, she 
IS still alive at the time of this report 

Diagnosis — The diagnosis was possible chronic hemolytic anemia as a relic of 
malaria The diagnosis of osteofibrosis of bone marrow was indefinite 

Case 5 — History — A white man of 74 had had anginal pain on moderate 
exertion for the past ten years, as well as a feeling of tiredness and lack of 
energy The symptoms had been no worse in recent years In addition, he had 
episodes of what he described as a hot feeling m the body, enough to make him 
“want to throw the blankets away,” and usually occurring about 2am The 
episodes were relieved by his getting out of bed They were not associated with 
dyspnea 

For about eight years, the patient had had an itchy rash, covering most of 
the body The rash was associated with edema of the hands and face, on one 
occasion the eyelids were particularly affected The rash consisted of crops of 
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small, reddish papules, occurring chiefly on the arms and legs but also extending 
onto the body, it lasted a few weeks and then faded, being followed with 
desquamation The episodes had recurred every few weeks or months The 
patient also had had episodes of burning and itching of the eyes He was 
admitted to the hospital because his physician had palpated an enlarged liver 
Picvtous Htsiotv and Family History — Cholecystectomy had been performed 
sixteen years previously There had been considerable indulgence in alcohol up 
to nine years before the hospitalization of the present report Many members 
of the patient’s family had “eczema ” One sister died of “pernicious anemia ’’ 

E lamination — The patient was a hcalthy-looking man with a rather florid 
skin There was pronounced palmar erythema, but no rash was present No 
lymph nodes -were palpable 

The edge of the liver was felt 3 fingerbreadths below the costal margin It 
was firm, smooth and not tender The spleen was just felt beneath the left 
costal margin and was firm and smooth No other abdominal masses were felt 
The heart w'as not clinicallj' enlarged The blood pressure was 160 systolic and 
80 diastolic The urine was normal Results of numerous tests for liver function 
were within normal limits The level of serum uric acid w’as S 4 mg per hundred 
cubic centimeters Roentgenograms of the chest, femurs, humeri, vertebrae and 
pelvis were normal and revealed no evidence of osteosclerosis The blood showed 
slight anemia, with a gross increase of mature myeloid cells, however, numerous 
band forms w'ere included The bone marrow show’ed myeloid hyperplasia, with 
a slight increase m mjelocytes The patient w’as discharged unimproved 

Diagnosis — The diagnosis was chronic nonlcukemic myelosis The presence 
of chronic myeloid leukemia was not proved 

Case 6 — History — A white man of 57 had been well until about three years 
pnor to admission to the hospital, when he began to experience recurrent head- 
aches These were severe, ware situated on the vertex and occurred at no par- 
ticular time They were not associated with visual auras Two years before 
admission, while walking, the patient had suddenly noticed a weakness in the 
right arm and leg, and associated difficulty with speech The condition became 
worse for about twalve hours, by which time he had complete right hemiplegia 
and almost complete aphasia A year elapsed before he recovered full use of 
the right side of the body and of speech 

Prior to admission he had had a dragging feeling m the left side of the hypo- 
chondrium The pain was aggravated by his assuming the erect posture and 
relieved by his “lifting the abdomen up” with his hand The patient had had 
malaria many years before, the last episode having occurred tw'enty-seven years 
previous to admission Other family and personal history was noncontributory 
Examination — The patient’s general condition was good The lymph nodes 
were not enlarged There were varicose veins in both legs, with areas of indura- 
tion and pigmentation, and slight erythema of the lower parts of the legs and the 
dorsa of the feet, with scaly desquamation of the skin 

The liver w’as palpable 1 fingerbreadth below the costal margin, of normal 
consistency and not tender The spleen was very large and extended down to 
the umbilicus Its edge was w'ell defined and sharp, the surface was slightly 
lobulated, and of firm consistencv The spleen was slightly tender The prostate 
gland was soft and w'as not enlarged 

No cardiac enlargement was noted The blood pressure was 170 systolic and 
115 diastolic There were residual signs of weakness of the right side of the body, 
and some increase m tone The right plantar reflex was more nearly extensor 
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than flexor in type, but not definitely extensor There was no sensory loss The 
urine was normal Results of chemical analyses of the serum were inorganic 
phosphorus, 3 4 mg per hundred cubic centimeters, alkaline phosphatase, 114 
Bodansky units , acid phosphatase, 3 1 Bodansky units , uric acid, 10 2 mg per 
hundred cubic centimeters , thymol turbidity reaction, 4 , thymol flocculation, 3 , 
colloidal gold, 3, van den Bergh reaction, negative, there was only a minute 
trace of bilirubin The level of blood urea was 37 mg per hundred cubic centi- 
meters Roentgenograms of long bones showed no evidence of pathologic states 
The blood showed slight anemia, with a gross myeloid reaction, numerous myelo- 
cytes were present The bone marrow, however, showed a mature type of myeloid 

Table 1 — Eiythiocytes and Thrombocytes tn the Peripheral Blood in 
Chrome Nonleukemtc Myelosis 
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Table 2 — White Blood Cells m the Penpheral Blood in Chrome 
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* The cells in this case, which were not classic myelocytes, resembled monocytes in many 
respects 

hyperplasia, with relatively scanty myelocytes and more primitive cells The 
patient was discharged unimproved 

Diagnosis — The diagnosis was chronic nonleukemic myelosis The diagnosis 
of chronic myeloid leukemia was indefinite 


STUDIES OF |BONE MARROW SECTIONS 

Case 1 — The marrow was studied by others during life and reported as non- 
leukemic At autopsy, the marrow was consistent with leukemic marrow 

Case 2— Gross nonleukemic myeloid hyperplasia was demonstrated during 
life in sections made from aspirated sternal marrow Active marrow was ‘also 
obtained from the femur during life (Merskeyi^) No osteosclerosis or osteo- 
fibrosis was demonstrated in the sections obtained during life At autopsy, however, 
pronounced overgrowth of the marrow with bone trabeculae was demonstrated 


19 Merskey, C South African M J 23 166, 1949 
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Case 3 — Gross nonleukemic myeloid hyperplasia was demonstrated during life 
in sections made from aspirated sternal marrow No osteosclerosis or osteo- 
fibrosis was demonstrated m the sections 

Case 4 — No marrow was obtained, even after repeated attempts, it was 
possibly fibrotic Trephinement was not attempted 

Cases 5 and 6 — Mild nonleukemic myeloid hyperplasia was demonstrated 
during life in sections of aspirated sternal marrow , “hyperplasia in extension” 
was shown in specimens of the marrow of the femur The sternal marrow in 
these 2 cases did not seem to be so grossly hyperplastic as that in the first 3 cases 

Megakarocytes were numerous in all cases 


Table 3 — DtffercnHal Bone Marrow Counts in Chronic Nonleukemic Myelosis 
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* The cells in this case, ivhich were not classic myelocytes, resembled monocytes in many 
respects 


COMMENT 

Chnical Picture — There was nothing particularly characteristic 
about the clinical picture All the patients were elderly, and in all cases 
the disease followed a somewhat symptomless course The chief symp- 
toms were of a general nature, such as vague feelings of ill health and 
lack of strength A feeling of a heavy weight in the left loin was com- 
monly encountered Usually the general symptoms were related to the 
degree of anemia A previous history of malaria was encountered in 
3 of the 6 cases, but in all cases the last episode had occurred at least 
twenty years prior to examination It was impossible to assess the 
importance of this factor, but it seemed to be relatively minor Certainly 
there was no evidence of active malaria With the exception of gout, 
all the other symptoms could have been fortuitous in patients of such 
an age, as they were mainly cardiovascular in nature The association 
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of gout with this clinical syndrome is interesting It has long been 
lealized that there is an association between gout and leukemia (Vining 
and Thomson, Forkner, Lambie^®), between gout and remissions of 
pernicious anemia induced by the administration of liver, even when the 
liver extract used is purine free (Riddle , Opsahl , Morlock and Rosen- 
berg -^) , betw^een gout and types of hemolytic anemia (Lambie and 
betw^een gout and polycythemia vera (Isaacs, Davis, Weber, Tinney 
and others It has been generally assumed that the hyperuricemia 
IS due to excessive matuiation of the normoblasts or of the leuko- 
cytes in the bone marrow It appears to be related to excessive 
production of either red or white cells m the bone marrow^ Neverthe- 
less, the relation is by no means a constant one , Lambie suggested 
that the role of heredity may be of importance in predisposition to the 
disease However, in the cases reported in this paper in which gout 
w'as associated, there was no history of a familial predisposition The 
case reported by Reifenstein as “Erythremia, Gout and Subleukemic 
Myelosis” appears to parallel the case m this series ver} closel} There 
w^as no real reason to classify the case as one of erythremia, as the evi- 
dence for plethora was not satisfactory 

Blood — In 2 cases the red cell count w as normal A mild degree 
of anemia was present m 1 case and severe anemia, in another case, 
whereas in 2 cases the count almost reached the level foi polycythemia 
However, as I have stated elsewhere,-'* the counts w^ere just below 
diagnostic levels for polycythemia The number of reticulocytes w^as 
normal in 3 cases, just above normal in 1 case and consistently raised in 
another case The high count raised the possibility that the last case 
w^as one of chronic hemolytic anemia, possibly a relic of past malaria, 
which is one of the known causes of the syndrome Erythrocyte fragiht} 
to hypotonic saline solution was normal in this case, and sickling of the 
red cells could not be demonstrated The number of thrombocytes was 

20 (a) Vining, C W, and Thomson, J G Arch Dis Childhood 9 277, 

1934 (1?) Forkner, C E Leukemia and Allied Disorders, New York The 
I^facmillan Company, 1938 (c) Lambie, C G M J Australia 1 535, 1940 

21 Riddle, M C J Clin Investigation 8 69, 1929 Opsahl, R Acta med 
Scandmav 102 611, 1939 Morlock, C G , and Rosenberg, E F Ann Lit Med 
20 981, 1944 

22 (a) Isaacs, R Pathologic Physiology of Polycythemia Vera, Arch Int 

Med 31 289 (Feb ) 1923 (b) Davis, N S , III Polycythemia Vera (Vaquez- 

Osler Disease) Gout, Angulation of Left Ureter with Beginning Left Hydro- 
nephrosis, J A M A 92 1595 (May 11) 1929 (c) Weber, F P Lancet 2 808, 

1934 (d) Tinney, W S , Polley, H F , Hall, B E , and Giffin, H Z Proc 

Staff Meet , Mayo Qin 20 49, 1945 

23 Reifenstein, G H Am T M Sc 197 215, 1939 , ibid , 210 638, 1945 

24 Merskey, C To be published 
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within the normal range in 4 cases, but in 2 it ^\as 1,500,000 and more 
per cubic millimeter In 1 of the latter cases the red cells approximated 
the level for polycythemia, an increase was thus shown in all the cell 
elements of the peripheral blood, that is, the red cells, the white cells 
and the thrombocytes The white cells were increased m all cases and 
showed varying degrees of immaturity, associated in 2 of the cases with 
immaturity of the red cells as well In none of the cases were myelo- 
blasts present in the peripheral blood, but in all, the cells of the poly- 
morphonuclear leukocyte series were grossly increased, both relatively 
and numerically There were, however, no constant correlations between 
the increases in the red cell series, m the white cell series and in the 
thromboc34es 

Bone Modow — There was no doubt of the hyperplasia of the bone 
marrow' m these cases Hyperplasia was present m stfu as well as in 
extension Autopsy material demonstrating the hyperplasia was avail- 
able In 2 cases (cases 1 and 2) In cases 3, 5 and 6, hj^perplasia in siiu 
3vas shown m sections of bone marrow taken during life, in cases 5 
and 6, hyperplasia m extension was shown in biopsy specimens taken 
simultaneously from the marrow of the femur 

Curiously enough, m the 2 cases which came to autopsy the extent 
of the hyperplasia of the marrow was limited and did not occupy the 
whole length of the tibia In 1 case it extended to within 2 inches 
(5 cm ) of its distal extremity, and in the other case it only involved 
the upper 2 inches of the bone 

Marrow specimens for microscopic study were available in 5 cases 
In case 1, results of two examinations of the marrow made during life 
had been interpreted as not inconsistent with normal marrow, yet, the 
final conclusion at autopsy was that the marrou was, in fact, leukemic 
One of the reasons for the error lay in the fact that the examinations 
of the marrow during life had been made only on smear preparations, 
no sections had been prepared from the aspirated marrow particles 
Thus, the hj'perplasia had been missed Furthermore, the increase 
noted in the less mature cells was relatively scanty, even at autopsy, 
and as the examinations had been carried out several years befo’-e 
death, there may have been an alteration m the marrow picture 
Unfortunately, the patient refused a third puncture of the marrow, and 
the original smears were not available for stud}'^ 

Adequate marrow sections and smears were available in case 2 In 
the smears of peripheral blood and of the marrow in this case, there 
were many atypical cells, which have been classified m the tables as 
myelocytes, but which were certainly not t 3 ^pical myelocytes They 
resembled monocytes m that they had the lobulated, “folded over” 
nucleus of those cells There were, however apparent gradations 
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between these cells and typical myelocytes In the marrow there was 
gross hyperplasia of the myeloid series, as well as osteosclerosis A 
curious fact is that hyperplasia of the marrow did not extend to the 
lest of the tibia The differential count of the marrow cells in this 
case demonstrated very little immaturity of the cells, nor did the viscera 
show infiltration with myeloid cells Even in the spleen, where there 
was considerable reaction, the lymph follicles were still preserved 

In cases 3, 5 and 6, the hyperplasia of the marrow was pronounced, 
but in none of these cases was there much increase in the number of 
immature cells in the marrow 

The red cell series was practically absent in cases 1, 2, 5 and 6 
Despite this fact, it will be noted that the red cell count in case 2 could 
easily be described as polycythemic In case 3, in which the red cell 
count was also high, there were numerous cells of the red cell series 
in the bone marrow 

Diagnosis — This rather mixed collection of cases includes 1 case of 
true chronic myeloid leukemia, 1 case of osteosclerosis with myeloid 
reaction, 1 case of possible chronic hemolytic anemia (or myelofibrosis) 
and 3 cases of (possibly) “nonleukemic” myelosis It was not possible 
to make a diagnosis during life in the case of osteosclerosis, despite 
roentgenologic examination of the bones and biopsy of aspirated 
marrow sections The diagnosis could perhaps have been made from 
a section of the sternal marrow obtained by trephination Chronic 
hemolytic anemia can usually be diagnosed, but in case 4 the only 
evidence pointing to that disease was the consistently elevated, 
reticulocyte count The failure to obtain bone marrow on repeated 
puncture could perhaps be interpreted as evidence of fibrosis of the 
marrow , the patient refused to allow trephination to obtain a specimen 
of the marrow The real difficulty m diagnosis lay in the differentiation 
of these disorders from true chronic myeloid leukemia This factor 
raised the extremely difficult problem of exactly what is required for a 
diagnosis of chronic myeloid leukemia Acute leukemia is usually easy 
to diagnose, as the examination of the marrow discloses great numbers 
of immature cells In less acute cases, however, there are fewer myelo- 
blasts and more myelocytes , in the chronic stages, the cells may become 
even more mature It is not possible to lay down exact criteria for 
diagnosis, to say how many immature cells must be present or how 
immature the cells must be Piney and Hamilton-Paterson,^^ for 
instance, stated that the increase in the cellularity of the marrow in the 
ordinary chronic stage of the disease depends almost entirely on the 
increase in the number of myelocytes, which may form as much as 

25 Pmey, A , and Hamilton-Paterson, J L Sternal Puncture, ed 3, London, 
William Heinemann, Ltd , 1946 ’ 
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80 per cent of the white cells , a greater increase among cells less differ- 
entiated than myelocytes is an indication either of a relapse or that the 
disease is passing into an acute phase These authors also stressed the 
agg'fsgahon of cells of a single cell type, such as myelocytes, premyelo- 
cytes or myeloblasts This characteristic, ho^^ever, can be seen onl} in 
thick smears or, better still, in marrow sections, which may be made 
from the aspirated sternal marro%\ and which also demonstrate hyper- 
plasia of marrow m situ The hyperplasia in extension may, in addition, 
be shown by the technic of biopsy of the marrow of the femur 

In the cases described m this series, there was hyperplasia of the 
myeloid cells both tn sttu and m extension, and aggregations of these 
cells into groups of a single cell type, yet, there was no true increase 
in the percentage of immature cells, as judged by generally accepted 
“normal” standards Thus, even with all diagnostic aids one may fail 
to reach a final diagnosis, and even at autopsy the problem may remain 
unsolved Some authors stress the finding of leukemic infiltrations out- 
side the bone marrow as necessary for a proved postmortem diagnosis 
of chronic myeloid leukemia The spleen is usually involved, and the 
remaining viscera usually show cellular infiltiation In the liver, for 
instance, the infiltrations are usually in the portal fields and not con- 
fined to the sinusoids Judged by these criteria, case 1 would hardlj 
pass for one of chronic mj^eloid leukemia, it should be classified as 
one of chronic nonleukemic myelosis, yet, the marrow was definitely 
leukemic 

The cases of chronic nonleukemic myelosis resemble those of chroiiic 
myeloid leukemia m many respects There was considerable increase 
m the number of leukocytes, some of which were usually immature, 
there was hyperplasia of the leukopoietic tissue, there was often an 
increase in the number of thrombocytes or even of red cells, though 
there was oftener a normal or lowered red cell count The great 
increase and immaturity in the white cells characteristic of true leukemia 
were usually absent, as were gross leukemic infiltrations at autopsy 
Nevertheless, as Heller, Lewisohn and Palm pointed out, the diflfer- 
ences are really only m degree and all the differentiating features may 
be present in greater or lesser degree, or absent m individual cases 
The greater the incidence of leukemic features, the worse the prognosis 
and the greater the disability The more the condition resembles non- 
leukemic myelosis, the more chronic the disease and the better the 
prognosis In all the cases reported in this senes the disease was 
chronic in nature In 5, anemia was either absent or mild in degree, 
and the disorder m the sixth case ma)’- well have been of a diffei- 

26 Heller, E L , Lewisohn, M G , and Palm, W E Am J Path 23 327, 
1947 
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ent etiology In none of the cases were myeloblasts found m the 
peripheral blood, even myelocytes were scanty in 4 cases The total 
white cell count showed all grades of increase but in general was less 
than that characteristic of chronic myeloid leukemia Immature red 
cells were found only in small numbers in the peripheral blood 

I have discussed elsewhere-^ the true relation between myeloid 
leukemia and polycythemia vera and concluded that there was a relation 
through this intermediary group of conditions The cases reported in 
this paper lend further evidence to this thesis Fundamentally all the 
conditions are related, and they would appeal to represent varying 
degrees of hyperplasia of the hemocytoblast, or whatever one wishes to 
call the precursory cell of the red cell and white cell series Should the 
hyperplasia involve mainly the red cell senes, the clinical syndrome of 
polycythemia vera would result, though even in -this disorder consider- 
able proliferation of both the white cell senes and the thrombocytes 
occurs Should the white cell senes be mainly involved with minor 
degrees of immaturity, chronic nonleukemic myelosis would result, 
should the degree of immaturity be greater, the condition would be 
leukemia Even conditions affecting mainly thiombocytes have been 
reported , red cells and polymorphonuclear leukocytes were also 
increased in these conditions If one cares to go further back, one may 
say that all the cell types involved, the hemocytoblast, the megakaryocyte, 
the fibroblast and the osteoblast, were derived from the same primitive 
mesenchymal reticulum cell of Maximow, the association of all these 
conditions would then be easy to understand The start of the hyperplasia 
IS more difficult of explanation, as the stimulus which initiates it is not 
known Nevertheless, this hypothesis makes the relation of these 
diseases easy to understand 

SUMMARY AND CONCLUSIONS 

The condition known as chronic nonleukemic myelosis is discussed, 
and cases of this syndrome are reported The essential feature of the 
condition is hyperplasia of the leukopoietic tissues of the body, which 
results in an increase in the white cell count and in a degree of imma- 
turity in the white cells of the peripheral blood The bone marrow, 
especially, shows gross overgrowth of cells of the myeloid series In 
addition, varying amounts of myeloid infiltration may be found in other 
organs, though the degree tends to be slight Even in the marrow, the 
hyperplasia appears relatively orderly in nature Consequently, the mar- 
row does not displa} the invasive characteristics seen in true leukemia 
The course of the condition is prolonged, anemia tends to be slight, 

27 Rowlands, R A , and Vaizev T M Lancet 2 1217 (1938) Reid, J 
ibid 2 584 (1940) 
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and disability is often negligible for some years The bone marrow is 
not leukemic, m that it does not show immaturity at the myeloblast level, 
which IS characteristic of true leukemia, nor need myelocytes even be 
very numerous Nevertheless, the condition may be only a mild variant 
of leukemia differing only in degree, rather than m any fundamental 
characteristic 

A similar clinical syndrome may be encountered in myelofibrosis, 
osteosclerosis, carcinomatosis of bone, myelomatosis or chronic hemo- 
lytic anemia The differential diagnosis may be impossible during life 

The syndrome is also related to polycythemia vera and forms a 
connecting link between polycythemia vera and true leukemia It is 
possible that the syndromes of polycythemia vera, nonleukemic myelosis 
and true leukemia, and even, possibly, osteosclerosis and myelofibrosis, 
have a common genesis 

* 

This work was earned out in the department of Prof J F Brock, Miss 
J M Lardner, B Sc , and Miss P M Hofmeyr, B Sc , gave technical assistance , 
Prof B J Ryrie, Prof M Van den Ende, Dr G Selzer and the staff of the 
Pathology Department, Universitj' of Capetown, gave assistance with the autopsy 
material and the bone marrow sections and Prof F Forman and Prof T F Brock 
gave permission to use repot ts of some of their cases 
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T he purpose of tins communication is to present data on 
a series of 855 cases of chronic ulcerative colitis, with specific 
reference to the development of pseudopolyposis and carcinoma 

A review of the literature appears to indicate a growing conviction 
that carcinoma may develop m patients with chronic ulcerative colitis 
and pseudopolyposis of long standing The inference is that the 
malignant process occurs in the pseudopolyps and in association with, 
or as the result of, the existing chronic intestinal infection The reported 
incidence of such malignant growths vanes with different authors 
Streicher (1938) ^ reported 1 2 per cent of 217 cases Matzner and 
Schaefer (1939) ^ found the incidence of carcinoma among 185 patients 
with chronic ulcerative colitis to be 16 per cent, as compared with 
0 5 per cent of the general hospital admissions Brust and Bargen,® m 
1934, reported an incidence of 2 5 per cent of 800 cases In a study of 
necropsy and biopsy material, they noted transitional phases from 
chronic ulcerative colitis with pseudopolyposis to adenoma or carcinoma 
The next year, Hurst reported polyposis occurring as a complication 
111 12 5 per cent of 40 patients with chronic ulcerative colitis Inde- 
pendently of this group, he noted 3 cases of carcinoma, the malignant 
process m 1 instance developing three years after the patient had 
completely recovered from ulcerative colitis Jackman, Bargen and 
Helmholtz ° reported carcinoma of the colon m 6 3 per cent of a 
series of 95 children, as compared with 3 2 per cent in an over-all 

From the Dysentery Registry 

1 Streicher, M H Clinical Course of Chronic Ulcerative Colitis, Am J 
Digest Dis 5 361 (Aug) 1938 

2 Matzner, M J , and Schaefer, G Chronic Ulcerative Colitis Complicated 
by Carcinoma, Rev Gastroenterol 6 422 (Sept -Oct) 1939 

3 Brust, J C, and Bargen, J A The Neoplastic Factor m Chronic Ulcera- 
tive Colitis, New England J Med 210 692 (March 29) 1934 

4 Hurst, A F Prognosis of Ulcerative Colitis, Lancet 2 1194 (Nov 23) 

1935 

5 Jackman, R J , Bargen, J A , and Helmholtz, H F Life Histones of 
Ninety-Five Children with Chionic Ulcerative Colitis Statistical Study Based 
on Comparison with Whole Group of Eight Hundred and Seientv-One Patients 
Am J Dis Child 59 459 (March) 1940 
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group of 871 patients with chronic ulcerative colitis In 1944, Cattell ® 
noted intestinal carcinoma in 11 patients with chronic ulcerative colitis 
of five years’ duration or longer Bargen and Sauer reported 30 
additional cases the same year, making a total of 44 Seventeen of 
the 30 patients had multiple polyps and 9 multiple carcinoma In a 
previous study (1929), polyposis had been noted in 10 per cent, and 
carcinoma in 2 5 per cent, of 693 patients Ricketts, Benditt and 
Palmer,® in 1945, described carcinoma of the descending colon arising in 
an area of chronic ulcerative colitis The patient in this case was 
IS years old and had had colitis for fifteen and a half 3 'eais The 
terminal portion of the ileum was also affected Cattell and Boehme,® 
during a period of seven years, encountered 9 patients with chronic 
ulcerative colitis and carcinoma, the average duration of the colitis being 
nine years In 1946, Ricketts and Palmer reviewed 206 cases of 
chronic ulcerative colitis Pseudopolyposis vas piesent in 21 (10 pei 
cent), and carcinoma occurred in 14 per cent Kirsner, Palmer, 
Maimon and Ricketts recentl)'^ described 2 cases of carcinoma in 
a selected group of 100 cases of ulcerative colitis In a review of 
630 cases of chronic ulcerative colitis at the Lahey Clinic during the 
period from 1927 to 1946, Cattell and Sachs reported that 166 patients 
(26 per cent) were operated on , of these, 7 per cent exhibited carcinoma 
The average duration of colitis in the patients with carcinoma was nine 
years 

For clarification of the problem of the development of carcinoma 
from pseudopolyposis in chronic ulcerative colitis, a definition of terms 
appears advisable This is particularly true because, both in the litera- 
ture and in medical practice, there is considerable confusion as to the 
etiology, pathology, differentiation and treatment of intestinal polj^ps 
Any localized projection of tissue, sessile or pedunculated, may be 
regarded as a polyp In the intestine the lesion generally arises from 
the mucosa and projects into the lumen of the bowel It may, however, 

6 Cattell, R B Indications for Colectomy, S Clm North America 24 656 
(June) 1944 

7 Bargen, J A, and Sauer, W G The Association of Chronic Ulcerative 
Colitis and Carcinoma, Clinics 3 516 (Oct) 1944 

8 Ricketts, W E , Benditt, C P , and Palmer, W L Chronic Colitis with 
Infantilism and Carcinoma of Colon, Gastroenterology 5 272 (Oct ) 1945 

9 Cattell, R B , and Boehme, E J Chronic Colitis Complicated by Carci- 
noma of Colon and Rectum, S Clin North America 26 641 (June) 1946 

10 Ricketts, W E , and Palmer, W L Complications of Chronic Nonspecific 
Colitis, Gastroenterology 7 55 (July) 1946 

11 Kirsner, J B , Palmer, W L , Maimon, S N , and Ricketts, W E 
Clinical Course of Chronic Nonspecific Ulcerative Colitis, JAMA 137 922 
(July 10) 1948 

12 Cattell, R B, and Sachs, E, Jr Surgical Treatment of Ulcerative 
Colitis, J A M ^ 137 929 (July 10) 1948 
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arise in the deeper portions of the wall, grow toward the lumen and 
push mucosa ahead of it Two examples are the lipomatous polyp of 
the submucosa and the leiomyoma of the muscularis The polyps with 
which the present report is concerned are those arising from the mucosa 
They are of two varieties the inflammatory polyp and the neoplastic 
polyp The former is associated with chronic ulcerative colitis, is inflam- 
matory in origin and represents pinched-off bits of intact mucosa, 
between areas of geographic or linear ulceration This is the only 



Fig 1— Low power photomicrograph of pseudopolyp Note cystic glands, 
some lined with atrophic epithelium and others with columnar and goblet cells 


mucosa from which regeneration of epithelium can occur to cover 
denuded areas These pseudopolyps vary considerably in size and shape 
and are usually smooth and sessile They are almost invariably edema- 
tous, giving the appearance of lusterless, skinned grapes Microscopically, 
the covering epithelium may be intact, or partly so, the underlying 
tissue IS infiltrated with polymorphonuclear, plasma and round cells 
Often the epithelium lining the crypts of Lieberkuhn is distorted or 
displaced, so that the normal topography is destroyed The lining cells 
are normal, there is no penetration of the basement membrane, and 
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goblet cells carry on their normal activity (fig 1) If access of their 
secretion to the lumen of the bowel is prevented by closure of the mouths 
of the glands or ducts, c}Stic changes occur, with retention of mucus 



FjS 2 — Pseudopolyps passed by rectum in a case of chronic ulcerative colitis 



Fig 3 — Low power photomicrograph of pseudopolyp Note distorted glands 
and intact solitary acuminate lymph nodule 


The epithelium may atrophy This process, with the associated edema, 
gives rise to the polyps of chronic ulcerative colitis (pseudopolyposis 
cystica of Virchow) When the neck of the polyf) is narrow or poorly 
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vascularized, the polyp may necrose and slough or undergo torsion and 
be passed with the intestinal contents (fig 2) We have never noted 
active proliferation of epithelium m pseudopolyps to the point of neo- 
plasia We have repeatedly seen active extension of the epithelium to 
cover ulcerated areas, just as, if some lymphoid tissue remains, regenera- 
tion of solitary lymph nodules occurs Indeed, not only does fresh, pearly 
epithelium cover the ulcerated areas during the healing phase of chronic 



Fig 4 — Pseudopolyposis m chronic ulcerative colitis Note smooth polyps 
between areas of linear and geographic ulceration (Felsen, J Acute and Chronic 
Bacillary Dysentery, Am J Path 12 395 [May] 1936) 

ulcerative colitis, but in time the pseudopolyps may flatten out, ultimately 
appearing as normal mucosa We have seen this phenomenon in many 
patients who have repeatedly been examined for a number of years It 
has been our impression that inflammatory polyposis at one time or 
another is a rathei constant phenomenon in cases of chronic colitis with 
extensive ulceration At one stage, biopsy may actually reveal intact 
solitary acuminate lymph nodules within a polyp (fig 3) We have 
never noted gross or microscopic evidence of malignancy in polyps due 
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to chronic ulcerative colitis Swmton and Warren/^ in a study of the 
histopathology of a large series of intestines of patients with chronic 
ulcerative colitis, did not detect evidence of malignancy in any polyp 
It may be of interest that the inflammatory polyposis present in the 
colon often extends into the ileum (figs 4 and 5) Yet, to our knowd- 
edge, the proponents of malignancy due to pseudopolyposis have never 
noted such malignancy in the ileum If their concept is correct, there is 



Fig 5 — Pseudopolyposis in chronic ulcerative colitis involving colon, appendix 
and ileum (Felsen, J Bacillary Dysentery, Colitis and Enteritis, Philadelphia, 
W B Saunders Co , 1945) 

no reason that the ileum should not be involved, since the pathologic con- 
dition of pseudopolyposis would be identical with that in the colon 
Primary adenocarcinoma of the ileum is rare, but it does occur We have 
seen at least 1 instance, in a patient without any other pathologic lesions 
of the intestine 

13 Swmton, N W, and Warren, S Poljps of the Colon and Rectum and 
Their Relation to Malignancy, JAMA 113 1927 (Nov 25) 1939 
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In an attempt to determine a basis for the occurrence of carcinoma 
m patients with pseudopolyposis, we have found it necessary to consider 
the possibility of the development of malignancy as an independent 
phenomenon, entirely unrelated to chronic ulcerative colitis In con- 
sidering the second type of mucosal polyp — the adenoma — we shall 
omit, for obA lous reasons, the condition known as adenomatosis coh, in 
AAhich the entire colon, and rarely the stomach and small intestine, is 
studded with innumerable adenomas The intervening mucosa is normal , 
the condition inA olves a hereditary factor of the mendelian type, usually 
affects several members of a family and is prone to multicentric malig- 



Fig 6 — Neoplastic polyps (adenomas) in varying stages of development, from 
a small sessile type to pedunculated forms Note delicate lobulation, in contrast to 
smooth surface of inflammatory pseudopolyp (fig 4) 

nant degeneration It is of relatively infrequent occurrence This is not 
the case, however, Avith widely separated adenomatous polyps, one or 
more of which are frequently found in the colon In a senes of 955 
necropsies on persons of various ages, at the Bronx Hospital, the inci- 
dence of two or more adenomatous polyps in the colon was 6 4 per cent 
I¥hen the newborn are excluded, the incidence was 9 6 per cent These 
figures are for patients without ulcerative colitis They represent a fair 
cross section of the population m the area in Avhich our patients with 
ulcerative colitis live It is i easonable to assume that adenomatous polyps 
occur in patients with chronic ulcerative colitis at a rate similar to that 
for patients Avithout the disease The incidence of carcinoma of the colon 
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among 12,025 patients admitted to the Bronx Hospital in 1946 and 
1947 was 99, or 0 8 per cent (this figure excludes the newborn) 

The growth of adenomatous polyps has been traced from small, 
sessile, localized areas of glandular l^perplasia, scarcely visible to the 
naked eye, to the large, reddish, delicately lobulated, solid masses, like 
mushrooms at the end of a pedicle of mucosa (figs 6, 7 and 8) The 
pedicle is generally broad at the base, where it is continuous with normal 
mucosa, and somewhat tapering near the top, uhere it joins the tumor 



Fig 7 — Adenoma (F) with long pedicle, at the base of which is a sessile 
adenoma 

These pedicles, at least the longer ones, merely represent normal mucosa, 
which has been drawn away from its loose attachment to the submucosa 
when the intestine attempted to rid itself of the tumor, as it would a 
foreign body In some instances traction on the mucosa by the dead 
weight of the tumor appears to have been responsible for formation 
of the pedicle The latter may ca^vry with it some submucosa, and occa- 
sionally the muscularis and serosa as well (fig 9) When the serosa is 
drawn up into the base of the pedicle, there is danger of opening the 
peritoneal cavity in snaring the polyp 
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It IS rather generally accepted that adenomatous polyps form the 
basis for many carcinomas of the large bowel This does not imply that 
all adenomas tend to become malignant When malignancy supervenes, 
a previously pedunculated tumor tends to become sessile and to grow, 
both toward the lumen of the bowel and intramurally to the submucosal 
lymphatic plexus, which may act as a formidable barrier for some time 
Eventually the neoplastic process breaks through to involve the lym- 
phatics of the inner (circular) muscularis, the intermuscular lymphatics, 
those of the outer (longitudinal) muscularis and, finally, the serosa and 



Fig 8 — Low power photomicrograph of small pedunculated adenoma Arrows 
indicate short pedicle 


extraserosal lymph nodes (fig 9) The neoplastic glands are disposed 
in the general direction of the involved lymphatics (circular or longi- 
tudinal) Intramural spread is fan shaped, so that a relatively small 
malignant adenoma or adenoma destruens on the mucosal surface appears 
as a much larger tumor on the serosal aspect 

Pseudopolyposis is inflammatory m origin and associated with active 
infection, as evidenced by ulceration and intramural cellular infiltration 
Adenomatous polyps exhibit none of these characteristics No acceptable 
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evidence has been presented with respect to their origin Vague state- 
ments regarding “chronic irritation” and infection have often been 
presented, but all that is really known at present is that adenomatous 
polyps represent an autonomous new growth of tissue The pseudo- 
polj'posis of chronic ulcerative colitis is merely a polypoid form of mucosa 
which has survived a process of necrosis associated with inflammation 
Our studies indicate that sufficient active proliferation of epithelium 



Fig 9 — Photograph of small sessile adenoma (higher power than figure 8) 
Some submucosa (>?) is being drawn up into the base M indicates mucosa, 
I M, inner (circular) muscularis , O M, outer (longitudinal) muscularis 


occurs during the healing phase to cover adjacent denuded areas, but in 
our experience the process has never progressed to a stage that could 
be interpreted as neoplasia The end result is a smooth, flat mucosa, 
not a tumor We have occasionally noted one or more adenomas in 
cases of chronic ulcerative colitis The incidence, however, is well below 
that in our control group referred to previously 
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CLINICAL DATA 

A statistical analysis of 855 cases of ulcerative colitis follows All 
patients A\ere examined lepeatedly over considerable periods, 134 (15 7 
per cent) exhibited polyposis In the published reports on the develop- 
ment of carcinoma in polyposis, two striking features appear One is 
the development of a malignant growth m } oung persons with polyposis , 
the other is the frequent development of a malignant growth in those 


Table 1 — Disti ibuHon of Polyposis According to Age in 134 Cases 


Age, Tears 

Number of Oases 

Percentage 

0-9 

2 

10 

10 19 

7 

GO 

20 29 

34 

25 0 

30 39 

35 

26 0 

40 49 

35 

2G0 

50 59 

16 

12 0 

GO 09 

5 

40 

T4BLE 2 — Disiubution of Polyposis According to 

Diuation of the 

Disease in 

134 Cases 


Duration, Tears 

Number of Cases 

Percentage 

14 

60 

44 S 

5 2G 

74 

55 2 

Table 3 — Duration of Polyposis Accoidtng to Selected Age Gioups (98 Cases) 


Number of Cases of Polyposis 

Age, Tears 

Pne Tears or 
More 

Nine Tears or 

More 

20 29 

21 

8 

30 39 

16 

11 

40 49 

23 

11 

50 50 

0 

S 

Totals 

60 

38 


patients who have had chronic ulcerative colitis for a long time (five 
years or more and nine years or more, in different studies) We have 
therefore analyzed our figures from the standpoint of these two factors 
The youngest patient was 20 months old and the oldest 67 years 
Fifty per cent of patients were in the 20 to 39 year age groups and 42 
per cent in the 40 to 69 year age groups 

Seventy-four patients (55 2 per cent) had had the disease five years 
or longer, and 38 patients (28 3 per cent), nine years or longer The 
extremes of duration in the series of 134 patients were two months and 
twent 3 ''-six years 
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None of the 134 patients with polyposis exhibited a malignant tumor 
m spite of a fairly even distribution, both as to age groups and long 
duration None of the entire group of 855 patients with chronic ulcera- 
tive colitis has shown evidence of a malignant growth at the time of 
this report, although the majority have had the disease for many years 
and have been repeatedly examined during this period It is reasonable 
to assume that even had we missed a diagnosis of malignant growth 
initially, the subsequent follow-up examinations would have revealed 
our error 

When we consider the relatively high figures for the incidence of 
carcinoma in cases of chronic ulcerative colitis published by some authors, 
it IS evident that the problem is a serious one Such data might be used 
to justify excision of the colon in all long-standing cases of the disease, 
as a prophylactic procedure against the development of a malignant 
process In our opinion this would involve much needless surgery, and 
possibly loss of life, and a permanent artificial stoma would be neces- 
sary On the basis of the facts presented, it is difficult to accept without 
question the direct relation of pseudopolyposis and chronic ulcerative 
colitis to carcinoma On the contrary, our own observations indicate 
that carcinoma, when it does develop in a case of pseudopolyposis with 
chronic ulcerative colitis, probably occurs as an entirely independent 
phenomenon, possibly on the basis of a preexisting adenoma We ha^e 
never noted the development of a true neoplastic adenomatous polyp 
from an inflammatory pseudopolyp Further support of the lack of 
relation between carcinoma and pseudopolyposis is offered by control 
studies in cases of carcinoma without chronic ulcerative colitis 

SUMMARY 

A series of 855 cases with chronic ulcerative colitis, including 134 
with pseudopolyposis, is presented Clinical and pathologic studies failed 
to reveal a single case of carcinoma It is suggested that the latter may 
occur as an entirely independent phenomenon, possilfly on the basis of a 
preexisting adenoma 
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SURVIVAL AFTER RECENT MYOCARDIAL INFARCTION 
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R ecently we have analyzed the factors concerned with the 
immediate prognosis in recent myocardial infarction ^ In this 
report we wish to present the results of our analysis on the long term 
prognosis Of the 572 cases previously reported, 507 were selected 
for this study These patients were the ones seen in the hospital 
during the period from 1940 to 1945, inclusive They represent 0 48 
per cent of the total admissions for these years The selection of thfese 
cases was based on the electrocardiographic findings, correlated with the 
clinical data and, when available, with the necropsy observations Con- 
siderable reliance was placed on unmistakable signs of recent myocardial 
infarction in the electrocardiogram The follow-up observations on 
these patients were made through private physicians, the hospital out- 
patient department or direct correspondence with the patients known 
to be alive Seventeen of the 507 patients could not be followed A 
number of the patients had died by the time of the follow-up study, 
which was made in January 1947 It was possible to obtain complete 
follow-up data, including electrocardiograms, on 100 of these patients 
Our findings in the latter group will be the subject of another com- 
munication “ Information as to the status of patients who could not 

* Dazian Fellow 

From the Cardiovascular Department, Medical Research Institute, Michael 
Reese Hospital, Chicago 

Aided by the A D Nast Fund for Cardiovascular Research The department 
IS supported m part by the Michael Reese Research Foundation 

1 Mintz, S S , and Katz, L N Recent Myocardial Infarction An Analysis 
of Five Hundred and Seventy-Two Cases, Arch Int Med 80 205 (Aug) 1947 
2 Mills, G Y , Cisneros, F , and Katz, L N Observations on One Hundred 
Patients with Myocardial Infarction Who Survived Up to Six Years, Arch 
Int Med to be published 
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be contacted for personal interviews was obtained from their private 
physicians or from the records of the outpatient department In the 
case of the patients who died m the interim, an effort was made to 
determine as closely as possible the data on and the circumstances 
concerned with their death This information was obtained from the 
private physician's records, from members of the family or, m some 
instances, from the hospital record obtained on a subsequent terminal 


T\nLi 1 — Moitahty and Survival Rate of 507 raUcnts zvith Recent Myocardial 
Infarction Occur) mg from 1940 to 1945, Follotvcd fot Various 
Petiods Up to More Than Sti Years* 


1 

2 

3 

4 

Period, 

Total 

in 

Group, 

Total 

Known 

Deaths, 

Death 

Rate, 

Months 

Mo 

Mo 

per Cent 

First 2 

4SS 

130 

27 0 

26 

272 

22 

8 1 

012 

243 

23 

95 

12 24 

1S5 

15 

8 1 

24 30 

119 

13 

10 9 

30 4S 

07 

3 

4 5 

4b 00 

48 

0 

12 6 

00 72 

22 

0 

0 

More than 72 

4 

0 

0 

Cumulative 
totals for 
deaths 

488 

217 

81 2 


5 

0 

7 

8 

9 

Follow cd 

Unable Only for 
to Trace Months Total 
After Indl Followed 

Period cated and and Con 
Indl Known to ditlon 

Known to 

Be Alhe at End 
of Period 

A. 

Mo 

Mo 

Mo 

Mo 

per Cent 

81 


488 

353 

72 3 

7 


407 

250 

61 i 

11 

24 

400 

220 

55 0 

11 

40 

365 

170 

46 6 

7 

32 

314 

106 

33 7 

o 

14 

276 

04 

233 

3 

17 

259 

42 

16 2 

1 

17 

239 

22 

92 

0 

0 

221 

4 



* Wo TTore unable to trace 19 patients, and do not l,now their span of life 


admission Thus, we were able to obtain a complete follow-up study 
on 19 per cent of the patients, 3 per cent could not be traced, and 
some information was obtained on the remaining 78 per cent, of whom 
59 per cent were loimvn to be dead and 41 per cent were alive at the 
time of the follow-up study 


RESULTS 

Mortality and Survival Rate — The first problem considered was the 
relation of survival and mortality rates at various periods after the 
occurrence of the infarct These data are assembled in table 1 It will 
be seen that of the 488 patients followed, 217, or 44 6 per cent, had 
died The mortality rate was greatest in the first two months, being 
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27 6 per cent This is higher than the 8 per cent reported by Master 
and his associates,® the 15 per cent reported by Drake ^ or the 16 2 per 
cent reported by Connor and Holt,® but is of the order reported by 
Howard ° The rate after the first two months lessened progressively 
It vill be seen that the greatest mortality rate occurred m the first year 
and was less, and more or less steady, during the second to the fifth 
year The cumulative mortality rate illustrated in figure 1 shows that 
by the end of the fifth and sixth years, 81 per cent of the patients 
would be dead, and only 19 per cent would survive a period of five 
to SIX years Obviously, the totals in the group followed after the 
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Fig 1 — Cumulative mortality rate and survival rate at various periods after 
myocardial infarction (table 1) 


3 Master, A M , Jaffe, H L, and Dack, S Treatment and Immediate 
Prognosis of Coronary Artery Thrombosis (Two Hundred and Sixty-Seven 
Attacks), Am Heart J 12 549, 1936 

4 Drake, E H Long Suivival Following Coronary Thrombosis, Am Heart 
J 20 634, 1940 

5 Connor, L A , and Holt, E The Subsequent Course and Prognosis in 
Coronary Thrombosis (An Analysis of Two Hundred and Eighty-Seven Cases), 
Am Heart J 5 705, 1930 

6 Howard, T Coronary Occlusion, Based on the Study of One Hundred 
and Sixty-Five Cases, M Times & Long Island AI J 62 337, 1934 

7 To obtain the mortality rate for the later intervals given in column 4, we 
first obtained the total in the group observed in the periods concerned (shown in 
column 2) This was done by subtracting from the total of the previous period 
(m column 2) the sum of the known dead in that period (m column 3) plus those 
unable to be traced after that period (in column 5) and those who were followed 
only for the period indicated (in column 6) because the follow-up was not extended 
beyond January 1947 
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fifth year are too small to be considered quantitative in any sense That 
this estimate of survival time is correct is shown by another calcu- 
lation, given in columns 7, 8 and 9 of table 1 Here are presented 
the number and percentage of patients known to be alive at the end 
of each period The percentage survival is also presented in figure 1 
It was found that 72 per cent of the patients survived the first two 
months after infarction, by the end of the year the survival rate was 
55 per cent, and by the end of the five years it was only 16 per cent 
Our data on survival rate at the end of five years are lower than those 
reported by Connor and Holt ° and Levine and Rosenbaum ® on smaller 
series 

It appears from our observation that roughly one fourth of the 
patients having a recent myocardial infarction would be dead at the 
end of two months About one half would be dead at the end of the 
year, about two thii ds at the end of the third year and about four fifths 
at the end of five years This surprisingly high mortality rate makes 
the long term prognosis of a recent myocardial infarction much more 
serious than has been anticipated generally 

Cause of Death Ajtei Fust Two Months Follozving Recent Myo- 
cardml Infat ction — In this series, 82 patients are known to have died 
after the first two months following recent myocardial infarction In 
30 the cause of death was unknown Of the remaining 52, 10 died 
of heart failure, 3 of pulmonary embolism, 34 of a new myocardial 
infarct and 5 of miscellaneous causes In this series, there were appar- 
ently no deaths after the first two months from cerebral apoplexy or 
renal insufficiency The diagnosis of the cause of death was based on 
the evaluation of the clinical findings, and when necropsy was obtained, 
on the autopsy findings The data are summarized in table 2 and 
presented diagrammatically in figure 2 It is significant that 65 per 
cent of the patients who died after the first two months following 
recent myocardial infarction did so because of a new myocardial infarct 
This is a higher rate than the 40 per cent reported by Levine and 
Rosenbaum ® Heart failure was a less common cause, accounting for 
19 per cent, this is almost identical with the rate reported by Levine 
and Rosenbaum ® Pulmonary embolism was responsible for almost 
6 per cent 

The fatal new myocardial infarct occurred most commonly in the 
first year after the infarction, but instances occurred in every year up 
to five years More significant is the fact that all the pulmonary 

8 Levine, S A , and Rosenbaum, F F Prognostic Value of Various Clinical 
and Electrocardiographic Features of Acute Afyocardial Infarction Ultimate 
Prognosis, Arch Int Med 68 1215 (Dec ) 1941 
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emboli that were fatal occurred in the first year On the other hand, 
the deaths due to heart failure were distributed more evenly over the 
five year period One can conclude, therefore, that the hazard of 
pulmonary embolism is remote after the first year following infarction. 


Table 2 — Cmiscs of Death of the 82 Patients Who Succumbed After First Two 
Months Following Recent Myocardial Infarction* 


Period 
of Survival, 
Months 

Heart 

Failure 

New 

Pulmonary Myocardial 
Emboli Infarct 

Miscel 

lancous 

Unknown 

Total 

26 

1 

2 

11 

2 

6 

22 

6-12 

2 

1 

S 

1 

11 

23 

12 24 

3 

0 

5 

1 

6 

15 

24 36 

2 

0 

5 

1 

5 

13 

36 48 

1 

0 

2 

e 

0 

3 

48 60 

1 

0 

3 

0 

2 

6 

60 84 

0 

0 

0 

0 

0 

0 



— 

— 

... 



Totals 

10 

3 

34 

5 

30 

82 

Per cent of total 

deaths 

12 2 

37 

41 4 

6 1 

36 6 


Per cent of deaths 
of known cause 

10 2 

58 

63 4 

96 




* The diagnoses of cause of death are based principally on findings at necropsy, and when 
no postmortem examination was made, on clinical 3 udgment There were apparently no deaths 
due to cerebral apoplexy or renal insufficiency 
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MORTALITY RATE % OF KNOWN CAUSES 
OF DEATH 

Fig 2— Frequency of known causes of death two months after recent myocar- 
dial infarction (table 2) 

that heart failure will be the terminal event at any time during the 
first five years and that the most significant cause of death, recurrent 
myocardial infarction, may also occur at any time in the five year period, 
but most frequently in the first year after the original infarction 
Effect of Various Factors on Long Term Mortality Rate of Recent 
Myocardial Infarction — In table 3 and in figure 3 are summarized our 
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Table 3 — Effect of Various Factois on the Long Term Moitahiy Rate for Recent Myocardial Infarclm 
Based on an Analysis of 507 Cases Occurring Bchveen 1940 and 1945 


A-verage 

Dura 


Total Deaths Average tion 

Total Deaths m Total Deaths in After Second Duration of Life Alive 
Total rirst 2 Alonths Lntlre Period Month of Life of Those But 


Factors 

Total 

Cases, 

No 

Cases Inr 
Follow 
up 

Study, 

No 

No 

Percent 
of Total 
No of 
Cases 

No 

— ^ 1 1 
Percent 
of Total 
No of 
Cases 

No 

— * ^ of Those 

Percent Known 
of Total to Have 
No of Died, 
Cases Months 

Who 

Died 

After 

2 Mo, 
Months 

Could 
Not Bo 
Con 
tacted, 
No 

Known hypertension before and 
at admission 

25G 

194 

71 

27 7 

127 

49 6 

50 

219 

SS 

16 5 

22 

Known angina pectoris up to 
1 mo prior to, or at admission 

171 

124 

37 

216 

69 

40 3 

32 

18 7 

90 

16 8 

20 

Clinical heart failure at admis 
Sion 

127 

108 

61 

43 0 

91 

716 

SO 

23 6 

71 

14 5 

6 

Known diabetes mcllitus before 
or at admission 

C3 

67 

32 

508 

43 

63 3 

11 

17 5 

29 

71 

4 

Electrocardiogram showing low 
voltage, ectopic rhythms, block 
and/or sinus tachjcardla on 
admission 

212 

163 

77 

36 3 

105 

40 5 

28 

13 2 

6 7 

13 0 

14 

Electrocardiogram showing nor 
mal voltage, rhythms of sinus 
origin (exclusive of tachycar 
dia) and no cotoplo boats or 
block on admission 

293 

216 

57 

19 3 

107 

36 2 

50 

16 9 

10 3 

21 5 

37 

Patient asymptomatic on admis 
sion 

88 

66 

19 

215 

25 

234 

6 

69 

12 4 

44 3 

14 


- 

. 

. -1,- 

—I—. 




— -■ 


■— ~ 


Total group 

607 

488 

133 

26 6 % 

217 

42 S% 

82 

10 2 % 

S 2 mo 

17 8 mo 117 
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Fig 3 — Effect of various factors on mortality rate (table 3) 
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experiences with several factors which might influence the long term 
mortality rate of recent myocardial infarction We analyzed the effect 
of the following factors (1) the presence of known hypertension 
(150 systolic and 90 diastolic, or over) before or at admission, (2) the 
presence of known angina pectoris at the time of admission and up to a 
month prior to admission, (3) the influence of clinical heart failure 
on admission, (4) the effect of known diabetes melhtus present befoie 
01 on admission, (5) the influence of a cardiac status reflected by cer- 
tain electrocardiographic abnormalities, such as low voltage, ectopic 
rhythms, heart block and/or sinus tachycardia present in the electro- 
cardiogram on admission , (6) the influence of a cardiac status reflected 
by an electrocardiogram obtained on admission with normal voltage, 
rhythm of sinus origin (exclusive of tachycardia) and not showing 
block or ectopic beats, and (7) the significance of the lack of symptoms 
pointing to recent myocardial infarction on admission 

In order to make comparisons possible, the figures for the entire 
group of 507 patients are listed at the bottom of table 3 It was found 
that 266 per cent of all the patients died in the first two months and 
that 42 8 per cent died during the total period of observation, so that 
16 2 per cent of the entire group died after the second month The 
total duration of life of the loiown dead of the entire group averaged 
8 2 months and the total duration of life of those who died after the 
second month uas 17 8 months These figures for duration of life 
are lower than those reported by others ® 

Hypertension By comparison with the entire group, it will be 
seen that hypertension had no effect on the mortality rate m the first 
two months,” but had a slight deleterious influence on the later mor- 
tality (the rate being 49 6 per cent for the group with hypertension as 
against 42 8 per cent for the entire group, and the rate after the second 
month being 21 9 per cent as against 16 2 per cent for the entire group) 
Furthermore, in the group with hypertension the duration of life of 
those who died after two months was shortened slightly (14 5 months 
as compared with 17 8 months for the entire group) Our results 
indicate therefore that while hypertension has no effect on immediate 
mortality in the first two months a finding in agreement with previous 
observations,® it seems to decrease the long term survival slightly This 

9 (a) Mintz and Katz i (&) Gross, H, and Engelberg, H Essential 
Hypertension A Comparison of the Hypertensive and Non-Hypertensive Phase 
Following Coronary Thrombosis, Am J M Sc 199 621, 1940 
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last finding is in accoicl with some pievions leports/” but otheis^^ 
indicated no such effect 

Angina Pectoris The presence of angina pectoris had no deleteri- 
ous effect on the immediate mortality m the first two months (in 
agreement with our previous observations ^ or on the long term mortal- 
ity rate, although the average duration of life of those who died after two 
months was slightly shortened 

Heart Failure The presence of heart failure on admission not 
onl} shaiply increased the mortality rate m the first two months, as 
has been noted previousl} (the mortaht}' rate being 48 per cent as 
compared with 26 8 per cent for the entire group), but also increased 
the over-all mortality rate (716 per cent as compared with 42 8 per 
cent) and the mortality rate after the second month (23 6 per cent 
compared with 16 2 per cent) Heart failure, furthermore, significantly 
shortened the duration of life of those who died after the second month 
(14 5 months as compared with 17 8 months) Thus, it is apparent 
that heart failure strikingly worsens the prognosis, both immediately 
and over the five year period This has been reported previously 

Diabetes Alelhtus Diabetes, as previously found,^^ strikingly 
increased the mortality rate m the first two months (50 8 per cent as 

10 (a) Master, A M , Back, S , and Jaffe, H L Coronary Thrombosis 

Investigation of Heart Failure and Other Factors in Its Course and Prognosis, Am 
Heart J 13 330, 1937 (b) Rosenbaum, F F , and Levine, S A Prognostic 

Value of Various Clinical and Electrocardiographic Features of Acute Mvocardial 
Infarction I Immediate Prognosis, Arch Int Med G8 913 (Nov ) 1941 

11 (a) Levine and Rosenbaum® {b) Vander Veer, J B, and Brown, L E 

Diagnosis and Prognosis of Coronary Occlusion, Elcctrocardiogr^^m As Aid, 
Pennsylvania M J 39 303, 1936 (c) Bedford, D E Prognosis in Coronary 

Thrombosis, Lancet 1 223, 1935 (d) Chambers, W N Blood Pressure Studies 

m One Hundred Cases of Coronary Occlusion with Myocardial Infarction, Am J 
M Sc 213 40, 1947 (<?) Bland, E F, and White, P D Coronary Thrombosis 

(with Myocardial Infarction) Ten Years Later, TAMA 117 1171 (Oct 4) 
1941 (/) Gross and Engelberg 

12 Mintz and Katz ^ Rosenbaum and Levine 

13 Levine and Rosenbaum ® Rosenbaum and Levine 

14 (a) Mmtz and Katz ^ (b) Gross and Engelberg®'^ (c) Root, H,F, c 

Sharkey, T P Coronary Arteriosclerosis m Diabetes Mellitus, New England 
J Med 215 60S, 1936 (d) Root, H F , Bland, E F , Gordon, ^A H , and 

White, P D Coronary Atherosclerosis in Diabetes Mellitus A Post Mortem 
Study, J A M A 113 27 (July 1) 1939 (<?) Rabinow'itch, I M Arterio- 

sclerosis in D aLetes Efiects of High Carboh>drate-Low' Calorie Diet ■^nn 
Int Med 8 1436, 1935 (/) Blotner, H Coronary Disease in Diabetes Mellitus, 

New' England J Med 203 709, 1930 (ff) Enklewitz, M Diabetes and Coronarv 
Thrombosis Analysis of Cases Which Came to Necropsy, Am Heart J 9 386 
1934 
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compared with 26 6 per cent) and also the over-all mortality rate 
(68 3 per cent as compared with 42 8 per cent) However, the long 
term mortality rate was not greatly altered, the mortality rate after 
the first two months being 17 5 per cent as against 16 2 per cent for the 
whole group But the average duration of life for the patients who 
died after two months was greatly shortened (71 months as compared 
with 17 8 months) Apparently, the presence of diabetes, while not 
increasing the mortality rate after two months, led to earlier death 
among those that did die It is also significant that diabetes sharply 
reduced the duration of life of the known dead over the entire period 
of study even more strikingly (2 9 months as compared with 8 2 
months), suggesting that even in the patients who died in the fir^t 
tivo months the ill effects occurred sooner than m the whole group 
We may conclude therefore that, by and large, the ill effects of diabetes 
so far as death is concerned manifest themselves early in the period 
after infarction and that the later prognosis is no worse than for the 
group as a whole Therefore, a diabetic patient who survives the first 
SIX or eight months after the infarction has no worse a prognosis 
than the nondiabetic patient 

Certain Electrocardiographic Abnormalities The influence of cer- 
tain abnormalities in the electrocardiogram listed in the fifth line of 
table 3 was definitely to increase the mortality rate in the first two 
months (36 3 per cent as compared with 26 6 per cent) This is in 
accord with the observations previously reported by us ^ except that we 
had not previously analyzed the data for the factor of low voltage 
The ill effects of auriculoventricular block,^® intraventricular block 
and low voffage were noted previously, but other authors con- 
sidered low voltage a favorable sign In this group the mortality rate 
after the first two months was not significantly different than that for 
the whole group, so that the mortality rate for the entire peiiod was 
influenced only by the greater mortality in the first two months Appar- 
ently, however, the average duration of life was shortened both for all 

15 (a) White, P D , and Bland, E F A Further Report on the Prognosis 

a Pectoris and of Coronary Thrombosis A Study of Five Hundred Cases 
''o. , $ Fo»-mer Condition and of Two Hundred Cases of the Latter, Am Heart J 
7 1, 1931 (&) Stone, C T Future of Patient with Coronary Occlusion, New 

Orleans M ^ S J 95 305, 1943 

16 (a) White and Bland (b) White, P D The Prognosis of Angina 

Pectoris and of Coronary Thrombosis, J A M A 87 1525 (Nov 6) 1926 (c) 

Stone 

17 Barnes, A R Electrocardiogram in Myocardial Infarction Review of 
One Hundred and Seven Clinical Cases and One Hundred and E*ght Cases Pioved 
at Necrospy, Arch Tnt Med 55 457 (March) 1935 
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those who died during the period of study and for those who died after 
two months (6 7 months as compared with 8 2 months and 12 months 
as compared with 17 8 months) All electrocardiographic abnormalities 
have been considered to be of poor prognostic significance at one time 
or another/® especially when more than one of them occurs simul- 
taneously Levine/® however, suggested that auricular fibrillation has 
no influence on prognosis We may conclude, therefore, from our data 
that the presence of low voltage, ectopic rhythms, heart block and/or 
sinus tachycardia on admission has no efifect on the mortality rate after 
the first two months, but definitely increases the mortality rates for 
the first two months Thus, those patients in this group who survive 
the first SIX or eight months have as good a prognosis as the whole 
group 

Electrocardiograms Without Low Voltage or the Aforementioned 
Abnormalities Patients wuth electrocardiograms w^hich on admission 
failed to show low^ voltage or the abnormal rh3dhms considered in the 
preceding paragraph show^ed a much better prognosis as regards the 
immediate mortality rate (19 3 per cent as compared w^ith 266 per 
cent), but their mortality rate after the first two months w^as no better 
than that for the group as a whole (16 9 per cent as compared wuth 
162 per cent) Conner and Holt,® how^ever, indicated that patients 
with normal rhythm and voltage had a better long term prognosis The 
better over-all prognosis in terms of mortality rate is due, therefore, to 
the more optimistic outlook m the first two months This also explains 
why the over-all duration of life for those who died in this group w^as 

.,18 (a) Rosenbaum and Levine (b) Master, A M , Dack, S , and Jaffe, 
'H. L Disturbances of Rate and Rhythm in Acute Coronary Thrombosis, Ann 
Int Med 11 735, 1937 (c) Partial and Complete Heart Block in Acute Coronary 

Occlusion, Am J M Sc 196 513, 1938, (<f) Age, Sex and Hypertension in 
Myocardial Infarction, Due to Coronary Occlusion, Arch Int Aled 64 767 (Oct) 
1939 (e) Salcedo-Salgar, J, and White, P D Relationship of Heart Block, 

Aunculoventricular and Intraventricular, to Clinical Manifestations of Coronary 
Disease, Angina Pectoris, and Coronary Thrombosis, Am Heart J 10 1067, 1935 
(/) Levine, S A Coronary Thrombosis Its Various Clinical Features, Medi- 
cine 8 245, 1929 (fir) Willius, F A, and Kilhns, W A The Occurience and 
Significance of the Electrocardiograms of Low Voltage, Arch Int Med 40 332 
(Sept ) 1927 (/i) Master, A M , Dack, S , and Jaffe, H L Bundle Branch 
Block in Acute Coronary Artery Occlusion, Am Heart J 16 283, 1938 (<) 

' Woods, R M , and Barnes, A R Factors Influencing Immediate Mortality 
After Coronary Occlusion, ibid 24 4, 1942 

19 Ken, W J The Present Status of Electrocardiography in the Diagnosis, 
Prognosis and Treatment of Heart Disease, California & West Med 23 417, 
1925 

20 Levine, S A Coronary Thrombosis Its Various Clinical Features, 
Aledicine Monographs, Baltimore, Williams & Wilkins Company, 1929, vol 16 



Progress in Internal Medicine 


GASTROENTEROLOGY 

A Review of the Literature from July 1947 to July 1948 

JOSEPH B KIRSNER, MD 
WALTER LINCOLN PALMER, MD 
WILLIAM E RICKETTS, MD 
JULIAN W BUSER, MD 

AND 

HOMER C MARSHALL, MD 
CHICAGO 

(Contmued jioin Page 720) 


TABLE OF CONTENTS 


9 Vagotomy 

Historical Aspects 
Anatomic Relations 
Physiologic and Other Effects 
Clinical Results of Vagotomy 
Comment 

Sympathectomy and Splanch- 
nicectomy 

10 Duodenum 

Motility 

Congenital Defects 

Diverticula 

Cysts 

Arteriomesenteric Occlusion 
Duodenitis 

Removal of Foreign Bodies 
Miscellaneous Disorders 
Benign and Malignant Tumors 

11 Small Intestine 

Motility 

Gas 

Roentgenologic Examination 
Diverticula, Including Meckel’s 
Diverticulum 


Congenital Atresia 
Enteric Cyst 
Hernia 

Regional Enteritis 
Acute Jejunitis 
Nonspecific Ulcers 
Tuberculosis 
Steatorrhea and Sprue 
Absorption of Fat 
Absorption and Transport of Iron 
Intestinal Lipodystrophy 
Endometriosis 
Intussusception 
Intestinal Obstruction 
Viability of Strangulated Bowel 
Intestinal Intubation 
Redundant Postoperative Segments 
Leakage from Enterostomy 
Vascular Disease 
Scleroderma 
Mesenteric Thrombosis 
Perforation, Traumatic Resection 
and Foreign Bodies 
Benign and Malignant Tumors 


VAGOTOMY 

The tremendous interest in vagotomy is reflected in the more than 
seventy papers included m the present review 

From the Frank Billings Medical Clinic, Department of Medicine, Uni- 
versity of Chicago, The School of Medicine 




321 



322 


ARCHIVES OP INTERNAL MEDICINE 


Histoi ical Aspects — Small DeCourcy and Alvarez present 
highly informative summaries of the historical aspects of this operation 
Interest in the procedure apparently dates back many years, although 
the completeness of the vagotomy performed has been questioned 
by various observers 

Anatomic Relation — Chamberlin and Winship,®®* m a necropsy 
study of the vagus nerves, found that m 60 per cent of bodies they 
fell into a simple pattern, a single trunk representing the right or 
posterior nerve, in 16 per cent they formed a pattern m which single 
trunks were formed, but two or more secondary trunks were present 
above the esophageal hiatus, in 12 per cent they were of a complex 
pattern, with more than one pnmar}’- trunk 

Walters and his associates and Bradle3%“®® on the basis of a 
similar investigation, conclude that in 92 per cent of cadavers distinct 
right and left gastric nerves were identified at the esophageal hiatus, 
in 8 per cent, the arrangement of one or both gastric nerves was 
abnormal and irregular, identification of such nerves in gastric 
vagotomy would necessitate the thoracic approach Dragstedt and his 
associates also describe the course of the vagus nerves over the 
lower portion of the esophagus and present m detail their technic 
of transabdommal vagotomy Doubilet and others conclude that 
vagal section can be complete either at the infra-aortic level or at 
the diaphragmatic hiatus The reviewers venture to suggest that 
anatomic studies, valuable as they are, do not answer the question 
of the incidence of completeness m vagotomy, either supradiaphrag- 
matic or infradiaphragmatic Accurate physiologic studies are needed 
not only immediately after operation but years later 

501 Small, J T Symposium on Peptic Ulcer Denervation of the Stomach, 
Arch Surg 55 189 (Aug) 1947 

502 DeCourcy, J L A Century and a Third of Vagotomy, Cincinnati J 
Med 29 199, 1948 

503 Alvarez, W C Sixty Years of Vagotomy A Review of Some Two 
Hundred Articles, Gastroenterology 10 413, 1948 

504 Chamberlin, J A , and W inship, T Anatomic Variations of the Vagus 
Nerves Their Significance in Vagus Neurectomy, Surgery 22 1, 1947 

' 505 Walters, W , Neiblmg, H A , Bradley, W F , Small, J T , and Wilson, 

J W Anatomic Distribution of the Vagus Nerves at Lower End of the Esoph- 
agus Relation to Gastric Neurectomy for Ulcer, Arch Surg 55 400 (Oct ) 1947 

506 Bradley, W F Gastric Neurectomy (Vagotomy) in Treatment of 
Duodenal Ulcer Anatomic Considerations, Minnesota Med 31 256, 1948 

507 Dragstedt, L R , Fournier, H J , Woodward, E R , Tovee, E B, and 
Harper, P V Transabdommal Gastric Vagotomy, Surg , Gynec & Obst 
85 461, 1947 

508 Doubilet, H , Shafiroff, B G P , and Mulholland, J H The Anatomy of 
the Pen-Esophageal Vagi, Ann Surg 127 128, 1948 
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Physiologic and Ofhei Effects —Clarke, Storer and Diagstedt 
found that the continuous nocturnal secretion of gastric juice in the 
empty stomach of patients with benign ulcer is, as a rule, greater 
in volume than that of patients without ulcer, it is greatly reduced 
after section of the vagus nerves The secretory response to insulin 
hypoglycemia and to a meal is abolished by the section The pro- 
nounced decrease in gastric motility observed in the two weeks after 
opeiation disappears within one to three months 

Dragstedt and others state that complete division of the vagus 
nerves in cases of ulcer produces complete and permanent relief of 
the distress The relief is not due to anesthesia of the stomach, for 
the introduction of a solution of hydiochloric acid into the stomach 
during the first three or four days after operation reproduces the pain 
with its previous intensity Trauma to the vagus nerves does not 
pioduce pain The sensation of hungei is not abolished by complete 
vagotomy , inflation of a balloon in the stomach produces a feeling 
of distention or actual pain 

Schoen and Griswold note that although basal secretion and 
gastric emptying were greatly decreased by vagotomy, histamine 
accelerated the rate of secretion and increased the concentration of 
pepsin and acid The cephalic stimulus of sham feeding was noted 
before but not after operation, and peptic power actually decreased 
Insulin-stimulated secretion was reduced The basal secretory rate 
was decreased by approximately 36 per cent Crandell and his asso- 
ciates report a diminished response to the alcohol test meal There 
was no change in the electroencephalographic pattern for patients after 
vagotomy, nor was there any impairment of utilization or absorption 
of protein 

The postoperative insulin test (ten to fourteen days after operation) 
yielded a negative response for acid m 22 cases, a positive response 
in 3 and a doubtful reaction in 1 Decreased motility was observed 

509 Clarke, J S , Storer, E H , and Dragstedt, L R The Effects of Vagot- 
omy on the Physiology of the Stomach m Patients with Peptic Ulcer, J Chn 
Investigation 26 784, 1947 

510 Dragstedt, L R , Woodward, R , Harper, P V , and Storer, E H 
Mechanism of the Relief of Ulcer Distress by Gastric Vagotomy, Gastroenterology 
10 200, 1948 

511 Schoen, A M , and Griswold, R A The Effect of Vagotomy on Human 
Gastric Function, Ann Surg 126 655, 1947 

512 Crandell, W B , Boehm, W E , and Mulholland, J H Effects of Supra- 
Diaphragmatic Section of the Vagus Nerves in Man, Arch Surg 55 343 (Sept ) 
1947 

513 Stem, I F, Jr, and Meyer, IC A Studies on Vagotomy in the Treat- 
ment of Peptic Ulcer, Surg , Gynec & Obst 86 473, 1948 
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in the majority Eight cases were restudied three to nine months 
after operation, with results similar to those obtained earlier, except 
in 1 case, in which ulcer symptoms recurred, positive secretory and 
motility responses to insulin were obtained 

Brody and Quigley describe a method for the accurate registra- 
tion of the intraluminal pressures within the upper portion of the 
gastrointestinal tract An almost complete loss of so-called phasic 
pressure waves after vagotomy was observed m 1 case 

Monsaingeon found that vagotomy did not abolish the sensation 
of hungei There was no tendency toward spasm at the cardiac or 
pjioric oiiHccs Roentgenologic examination of the gallbladdei, per- 
formed soon aftei operation in 2 cases, indicated that the gallbladder was 
evacuated within twenty to forty minutes, delayed evacuation of the 
dye was observed m 3 cases six to nine months after vagotomy 

A group of 29 patients with transthoracic section and of 4 with 
transabdominal resection of the vagus nerves was studied roentgeno- 
graphically In the early postoperative stages there w'as definite 
gastric dilatation and atonicity in most subjects Sluggish, ineffective 
and arhythmic peristalsis, or absence of peristalsis, was associated with 
the dilatation and atonicity Emptying time, both initial and final, 
w^as greatly increased The changes occurred to a lesser degree in 
patients with previous gastroenterostomy and in those wnth partial 
gastrectomy There w'as a return tow'ard the normal w'lthin a period 
of SIX months to a year Complete return to normal in all respects 
was not observed in any case, 1 w^as follow^ed for fourteen months 
The ulcers, especially the stomal and jejunal ulcers, healed promptly 
The postojDerative size of the small bow'el w^as not remarkable, the 
motility was slow^ apparently because of the delay in gastric emptying 
Dysphagia developed temporarily in 1 case 

Feldman and Morrison suggest the possible development of a 
roentgenologic insulin test for the completeness of vagotomy Mandl 
and Mannchen desci ibe a new' test for complete vagotomy Sym- 

514 Brody, D A , and Quigley, J P Intralumen Pressures of the Stomach 
and Duodenum m Health and Disease, Gastroenterology 9 570, 1947 

515 Monsaingeon, A Vagotomy for Ulcers, Semaine d hop , Paris 24 303, 
1948 

516 Ritvo, M , and Shauffer, I A Roentgenographic Studies of the Gastro- 
intestinal Tract Following Section of the Vagus Nerves for Peptic Ulcer, New 
England J Med 238 496, 1948 

517 Feldman, M , and Morrison, S The Effect of Insulin on Motility of 
the Stomach Following Bilateral Vagotomy, Am J Digest Dis 15 175, 1948 

518 Mandl, F, and Mannchen Ein neuer Test fur die effektiv durchge- 
fuhrte Vagotomie bei Ulkuskrankheit, Wien med Wchnschr 98 97, 1948 
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pathetic block on the light side at the levels of the seventh and eighth 
thoracic segments results in an increase in both the total acidity and 
the free acidity because the elimination of sympathetic stimuli results 
in a prepondeiance of vagal activity, accompanied with increased acidity 
and motility The hypothesis was tested in 21 cases, the acid values 
increased after sympathetic block with incomplete vagotomy but 
remained unchanged after complete vagotomy The procedure is there- 
fore recommended as a test for complete vagotomy 

Transient hypertension developed after vagotomy in 2 cases 
Szasz concludes that vagotomy piovides healing of ulcer without 
giatification of the patient’s emotional needs and that medical man- 
agement should be continued for psychologic reasons, rather than for 
physiologic or medical reasons The reviewers find this concept 
interesting but not convincing 

Clinical Results of Vagotomy — Moses, in a critical leview of 
one bundled and forty-four papeis, concludes that, although vagotomy 
results in “semipermanent cures,” the mechanism is unknown and 
its permanence not yet measured He states the belief that vagotomy 
should be the procedure of choice in cases of marginal ulcer and in 
those of duodenal ulcer penetrating into the pancreas or involving 
the area of the common bile duct Ruffin and White report that 
vagotomy affords gratifying and dramatic lelief of symptoms in the 
majority of cases of “intractable” peptic ulcer Recurrences have 
been reported m a small percentage of cases, in a few, patients have 
not been relieved of their symptoms Bockus adopts a conservative 
view Johnson and Machella®^‘‘ and Wilbur, Cheney and Carleton 
conclude that the operation is not indicated in gastric ulcer, that it 
may be indicated in duodenal ulcer, and that its principal value appears 
to be in ulcer recurrent after gastric resection and gastroenterostomy 
Smith condemns vagus section or palliative procedures for prepyloric 

519 Marcussen, J M Temporary Hypertension Reaction After Vagotomy, 
Nord med 38 1222, 1948 

520 Szasz, T S Psychiatric Aspects of Vagotomy A Preliminary Report, 
Ann Int Med 28 279, 1948 

521 Moses, W R Critique on Vagotomy, New England J Med 237 603, 1947 
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gastric lesions, in view of the difficulty in differentiation between 
benign and malignant lesions Grimson and others state the con- 
clusion that transthoracic vagotomy alone should not be used as standard 
treatment for duodenal or gastric ulcer, but that vagotomy may be of 
value when combined vith gasti oenterostomy or when employed for 
stomal ulcer 

Dragstedt®-® reports excellent results in a series of 212 cases Jt 
IS emphasized that the possibility of cancer makes the surgical prob- 
lem of benign gastric ulcer different from that of duodenal or jejunal 
ulcer In 3 cases of coexistent gastric and duodenal ulcer and in 
3 cases of ulcer high on the lesser curvature of the stomach, prompt 
healing was obtained after vagotom}^ In the remaining 2 cases, the 
differential diagnosis between ulcer and cancer could not be made 
even at laparotomy, the ulcer failed to heal after vagotoni}' The 
patient m 1 of these cases died of cerebral hemorrhage, there was 
evidence of active ulcer, but an autopsy w'as not obtained The other 
patient, still under observation at the time of the report, had an ulcer 
three months later, secretorj' studies indicated that the vagotomy had 
been complete 

Moore obtained satisfactory results m 90 per cent of cases 
Sanders confirms the conspicuous reduction m secretion, tonus, 
hunger contractions and relief of pain Thorlakson indicates a favora 
ble impression wuth the results of 63 I'-agotomies Orr and Johnson 
describe good or excellent results m all of 34 cases of duodenal ulcer in 

527 Grimson, K S , Bayhn, G J , Taylor, H M , Hesser, F H , and 
Bundles, R W Symposium on Peptic Ulcer Clinical Evaluation of Com- 
plications Observed After Transthoracic Vagotomj% Arch Surg 55 175 (Aug ) 
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which vagotomy was regarded as complete The outcome m 16 cases 
m which incomplete vagotomy was performed was recorded as fair to 
excellent in 12 and poor in 4 Favorable conclusions are lepoited by 
iiumeious authois^®^ 

Vagotomy with pyloroplasty oi gastroenterostomy is safer and more 
effective than gasti ic resection alone, accoi ding to Crile Gardner 
repoits good results fiom partial gastrectomy and vagotomy, the resec- 
tion IS relatively small and is performed to obviate retention after 
vagotomy Franksson,®'*" under the heading “Selective Abdominal 
Vagotomy,” describes an attempt to cut branches to the uppei part of 
the stomach, leaving the rest of the fibers intact Postoperative insulin 
tests, apparently done ten days after operation, showed absence or 
decrease of free hydrochloric acid The ulcer decreased in size or healed 
m each instance In spite of these results, the reviewers cannot accept 
the lationale of the procedure because of the general observation that 
a single intact fiber is sufficient to activate the entire mechanism of 
gastric secretion Johns and Giose report an unsatisfactory outcome 
in 7 cases after vagotomy alone, in 3 recur lent pain occurred (in 2 the 
vagotomy was incomplete, as shown by insulin test), and in 3, gastric 
retention Patients subjected to a combination of vagotomy and enter- 
ostomy or resection experienced umfoimly good results 

534 Seabrook, D B Surgical Treatment of Peptic Ulcer, Rocky Mountain 
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Paulson and Gladsden noted no significant gastroscopic change 
after vagotomy except a decrease m peristaltic activity and a more 
patulous-appearing antium In those cases in which subtotal gastric 
resection had also been performed, the edema, nodule-like hypertrophy 
and friability weie similar to those observed in the cases without vagot- 
omy Attempts to determine the influence of vagotomy on pancreatic 
activity by means of serum amylase levels showed no conclusive change 
Important questions are raised concerning the validity and importance of 
the insulin test, including the difficulty of interpretation after gastro- 
enterostomy, the problem of whether all vagal fibers can be interrupted 
anatomically and the possibility that all fibers need not be cut to produce 
satisfactory clinical lesults It is concluded that relief of S 3 'mptoms, 
decreased volume of gastric secretion, alterations in gastric tone and 
motility and lesults of the test for gastric acidity cannot be utilized as 
criteria for the completeness of vagotomy Moore reports that 87 per 
cent of 74 patients were satisfied with the results of vagotomy two to 
thiity months after operation Five patients had recun ent ulcer, the 
side eftects experienced by 5 others vere of sufficient magnitude to 
detract from the value of the opeiation 

Thorek®*^ peiformed vagotomy in 25 cases, deaths occuried in 3, 
none being atti ibutable to the operation One patient died of a perforated 
jejunal ulcer seven veeks after subtotal gastiic lesection and vagotomy 
Cameron repoi ts a case in which a gastric ulcer developed, with 
peiforation and death, sixteen days after vagotomy for chronic duodenal 
ulcer In 15 cases descrilied by Warien,'''*® mild symptoms of retention 
wei e noted in 2 , a recurrent duodenal ulcer with two additional gastric 
ulcers necessitating gastric lesection developed in 1 case Four failuies 
were encounteied by Harkins and Hooker in 36 cases in which vagot- 
omy was performed 

539 Paulson, M , and Gladsden, E S Medical Aspects of Vagotomy for 
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Meyer and his associates noted immediate relief from pain due 
to ulcei after vagotomy m 35 cases in which theie had been no previous 
response to medical or surgical treatment Thirty-one patients were 
leading an uniestiicted life and were well satisfied with the results at 
the time of the report One patient died of uremia and nephrosis after 
a blood transfusion Recurrent symptoms with roentgenologic evidence 
of active ulcer developed in 4 cases, and symptoms of cardiospasm, 
subsiding spontaneously, were noted in 3 

Hansen performed vagotomy alone or with gastroenterostomy, 
gastiic resection or miscellaneous procedures m 52 cases Pleural 
effusion occurred in all of 10 cases in which treatment was by trans- 
thoracic vagotomy One patient died of a perforated esophagus with 
generalized peritonitis, aspiration pneumonia and mediastimtis on the 
fifth postoperative day Abdominal distention developed in 12 cases 
and diarrhea, in 9 The volume of the nocturnal gastric secretion among 
male patients decreased from 568 to 325 cc and among female patients 
from 446 to 240 cc Postoperative roentgenologic studies indicated a 
persistent ulcer in 6 cases Derom noted gastric atony and dilatation 
in 3 of 6 cases In 1, a gastric ulcer recurred temporarily ten months 
after the operation Hallenbeck and Priestley describe 2 unsatis- 
factory cases , pain and hemorrhage continued in 1, and gastric retention 
necessitated gastroenterostomy m the second Other authors express 
varied opinions 
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W alters and his associates describe their experience in a series 
of articles, stating the conclusion that the greatest value of vagotomy 
IS in the tieatment of recurient ulcer after partial gastrectomy The 
operation is considered to have no place in the management of gastric 
ulcer The relief of pain after vagotomy is atti ibuted to the subsidence 
of “gastrospasm” and to the reduction of gastiic acidity The reviewers 
insist that “gastrospasm” is not a proved factoi m pain due to ulcer, 
whereas the role of acidity is proved In another article,”®^*' 3 cases of 
ulcer symptoms are reported in which results of the insulin test were 
negative after vagotomy, in 2 of these, an ulcer was demonstrated 
roentgenologically In another case in which the results of the insulin 
test were negative, an unhealed jejunal ulcer was found at operation 
several months after vagotomy The authors state that they consider 
the results of vagotomj^ to he inconstant and unpredictable , they regard 
the procedure as in the experimental stage Among SO patients so 
treated there w ei e 5 deaths, 4 of w’hicli w ere attributed to the operation 
Seven patients were troubled b) the persistence or recurrence of peptic 
ulcer or by gastric atony wnth pronounced retention In a later report,®®^^ 
the same authors review' their results up to May 1, 1947, in 118 cases 
Vagotomy alone was performed in 48, gastiojej unostomy having been 
performed previously in 14, ulcer pain persisted m 2 Vagotomy and 
an additional gastric operation (partial resection, pyloroplasty, gastro- 
enterostomy or excision of gastiic ulcer) w'ere carried out in 70 patients , 
ulcer distress continued in 5 There were 6 deaths, 2 of w'hich were 
not assigned to the operation Recurrence of the ulcer or failure of the 
lesion to heal w'lthm three w'eeks was repoited in 13 cases of the entiie 
group In IS per cent of the series, symptoms of disturbed motility 
were noted nine months or more after vagotomy 

Comment — Clearly, there is no unanimity of opinion concerning the 
present status of vagotomy Many investigators lepoit excellent results 
and advocate the procedure for treatment of all types of benign peptic 

551 (fl) Walters, W Neibling, H A , Bradley, W F , Small, J T, and 
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Surg 126 1, 1947, (/) Gastric Neurectomy Anatomic and Physiologic Studies 
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ulcer Others, while lecording good or satisfactory lesults in the 
majority of cases, diiect attention to the untoward physiologic effects 
encounteied m occasional cases Data on persistence and lecunence of 
symptoms at variable intervals aftei vagotomy now aie being recorded, 
accuiate coi relation of these lesults with the completeness or incom- 
pleteness of the opeiation is not possible, although the impression is 
gamed that m the majoiity of instances, at least, the vagus section has 
been incomplete There is almost unanimous agreement m favor of 
vagotomy for tieatment of ulcer recuirent aftei gastric resection oi 
gastioenterostomy A majoiity of wiiteis seem to recommend combining 
the operation with gastroenterostomy foi duodenal ulcer with cicatricial 
stenosis, although the possibility of recurrent ulcer is not excluded 
Others advocate vagotomy foi duodenal ulcei not lesponding to med- 
ical management or manifesting “vagal hyperactivity ” A majority 
of clinicians are opposed to its use in gastric ulcer, chiefly because of the 
difficulties m diffeientiation of benign and malignant ulcer It may also 
be noted, in this connection, that the pi incipal benefit of vagotomy appar- 
ently lies in the elimination of the cephalic phase of hypersecretion , the 
output of acid 111 patients with gastric ulcer is not excessive and, indeed, 
IS quite similai to that observed in normal persons Vagotomy, in 
the opinion of the reviewers, is not a substitute for careful medical 
management, it should not be employed indisciimmately Experience 
to date suggests, however, that vagotomy and gastroenterostomy are 
preferable to gastric resection in cases of chronic lecurrent duodenal 
ulcer and high grade cicatiicial stenosis All observers agree as to the 
necessity of a more prolonged period of observation before the ultimate 
value of the opei ation can be assessed accurately , it is highly important, 
therefore, to study caiefully each patient, diagnostically, clinically and 
physiologically 

Sympathectomy and Splanchnic ectomy — Tone and Villareal 
describe a case of essential hypei tension, m which treatment by a 
Smithwick sympathectomy was followed with an urge to defecate The 
symptom was attributed to increased vagal effect, resulting from the 
section of the sympathetic neives Roentgenologic examination disclosed 
increased gastric peristalsis , six hours later the large bowel was filled 
with barium sulfate Splanchnicectomy foi hypertension was performed 
in the case of a man who had experienced “heartburn” for fifteen yeai s , 
“hypermotility and spasm” of the duodenal bulb had been diagnosed 
loentgenologically After the operation, the heartburn disappeared, 

552 Torre, J M , and Villareal, R Radiological Changes in the Gastro- 
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10 543, 1948 

553 Sins, J H Amelioration of Peptic Ulcer Symptoms Following Splanch- 
nicectomy, New York State J Med 48 640, 1948 



332 


ARCHIVES OF INIERNAL MEDICINE 


the hypertension leturned four and one-half years later The reviewers 
question the inteipretation of the author, who apparently relates the 
disappeai ance of the heartburn directly to the splanchrucectomy 

DUODENUM 

Motility — Mathur and his associates found that hunger con- 
tractions in the duodenum of fasting dogs are temporarily inhibited 
by cutaneous stimuli and by the sight and smell of food Contractions, 
suggesting the occurrence of reverse peristalsis from jejunum to duo- 
denum, were recorded immediatel}' prior to vomiting Borisov 
reports that denervation of the renal pedicle in dogs is followed by 
atony of the stomach and duodenum 

Congenital Defects — Nelson®®® describes a congenital diaphragm of 
the duodenum, treated by resection 

Forshall ®®^ reports the cases of 4 newborn infants with duodenal 
obstruction, located above the ampulla of Vater in 2 and below the 
ampulla m 1 , m the fourth case, there were a cyst of the jejunum and 
nonrotation and volvulus of the entire small bowel Two of the 4 
patients were operated on successfully Stewart ®®® states the belief 
that early vomiting of bile-stained material without abdominal disten- 
tion IS the essential diagnostic point Benson and Penberthy ®®® treated 
2 patients satisfactorily by means of posteiioi gastroenterostomy and 
duodenojejunostomy, respectively Patton ®®® successfully treated, by 
longitudinal myotomy, 2 patients with congenital hypertrophic stenosis 
of the fiist poition of the duodenum Congenital and so-called secondary 
and functional enlaigements of the duodenum are discussed by Hillemand 
and Dugue ®®’- 
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DwetHcida — The various aspects of diverticula of the duodenum 
and jejunum are reviewed in detail Slater and Parsons and 
Whitmore conclude that diverticula of the duodenum seldom give 
rise to symptoms 

Cysts — Three cases of enterogenous cyst of the duodenum are 
described °°° 

Aiteiiomesenteuc Occlusion — Metz and Graver both discuss 
the syndrome of ai teriomesentenc occlusion of the duodenum with 
duodenal regurgitation into the stomach, charactei ized by recurring 
attacks of nausea and vomiting, with loss of weight The positive 
diagnosis is based on observation of the dilated duodenum to the light 
of the spine, with delay of baiium sulfate passing over the spine and 
with hypeipeiistalsis and regurgitation of the barium into the stomach 
The leviewers continue to be highly skeptical The syndrome, if it 
exists, must be extremely rare 

Duodenitis — Diaz gives a bizarre picture of duodenitis 

Removal of Foieign Bodies — Equen and others illustrate the 
removal of metallic foreign bodies from the duodenum by means of a 
magnet of aluminum, nickel, cobalt and iron, introduced under fluoro- 
scopic guidance Mackby leports suigical removal of such a bod}' 

Miscellaneous Disoideis — Two interesting cases are reported, 1 of 
peiforation of the gallbladder into the duodenum, with duodenal 
obstruction by a gallstone, and 1 of probable congenital megaduo- 
denum Subcutaneous retroperitoneal rupture of the duodenum after 
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trauma is reported®^- “Pure” duodenal secretion of swine is reported 
to contain a factor with anti-peinicious-anemia properties 

Benign and Malignant Titmois — An adenoma of the first portion of 
the duodenum apparently pioduced the clinical features of a duodenal 
ulcer Fibroadenomatous benign polyps, arising in Brunner’s glands, 
are described by Wilensky and by Tedesco and others Coppla 
and Chimanto ® report a polyp , Allison and Babcock,®'® a lipoma, the 
patient having had a history of mteimittent tarry stools for two years 

The roentgenologic features of neoplasms of the duodenal and para- 
duodenal region are described by Kline and Culver®"® Emphasis is 
placed on the presence of a small filling defect and on destruction or 
distortion of the mucosal pattern Carcinoma of the duodenum is dis- 
cussed by Jessen,®®® Lapeyre and others,®®^ and Mendl and Tanner®®® 
Poer ®®® reports a lymphosarcoma of the duodenum, simulating perfor- 
ated ulcer 

SMALL INTESTINE 

Motility — Helm and his associates®®^ noted a definite decrease in 
intestinal motility after the spontaneous onset of sleep, although the 
degree and character of the change was not constant Cycloheptenyl- 
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575 Wilensky, A O Tumors Arising in Brunner’s Glands, Am J Digest 
Dis 15 206, 1948 

576 Tedesco, B , Leibovici, R, and Dausse, C Tumeur benigne du bulbe 
duodenal, Arch d mal de I’app digestif 37 337, 1948 

577 Coppola, J A, and Chimanto, A Polipo del duodeno, Aich argent de 
enferm d ap digest y de la nutricion 22 256, 1947 

578 Allison, T D , and Babcock, J R Lipoma of the Duodenum Causing 
Helena, Ann Surg 127 754, 1948 

579 Kline, J R, and Culver, G J Roentgen Findings in Primary Duodenal 
and Paraduodenal Malignant Lesions, Am J Roentgenol 58 425, 1947 

580 Jessen, K E Duodenal Cancer, Nord med 35 1651, 1947 

581 Lapeyre, N G , Ginestie, Groos, and Camp Cancer of the First Por- 
tion of the Duodenum, Montpellier med 31-32 5, 1947 

582 Mendl, K , and Tanner, C H Carcinoma of Duodenum, Brit J Radiol 
21 309, 1948 

583 Poer, D H Lj^mphosai coma of the Gastrointestinal Tract, Surgery 

23 354, 1948 

584 Helm, J D , Kramer, P , McDonald, R M , and Ingelfinger, F J 
Changes m Motility of the Human Small Intestine During Sleep, Gastroenterologj 
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ctlnl baibituiic acid (mcdonun®) piodiiced lelaxation of excised seg- 
ments of intestine and iiteius of cats and dogs, the intact intestine 
lesponded ^Mth a deciease in tonus and a lessening of ih 3 dlimic con- 
ti actions 

H) permotility of the small intestine was noted m appi oximately 
90 pel cent of anestheti/cd dogs aftei lapid intiavenoiis injections of 
acid and cn/}matic h) diolysates, and of monosodiiim glutamate®®” 
Solutions of ammo acids with added gl}'cme, essential foi giow'th in 
rats, produced llypelmotlllt^ in fewer instances (58 per cent) than 
did eithei acid and enzymatic hydrolysates oi monosodium glutamate 
Normal, trained dogs did not vomit aftei the lapid injection of 
growth-essential ammo acids plus glycine, hut emesis w'as common 
after the administration of acid hydrolysates, enzymatic hydiolysates 
and monosodium glutamate The hypei glycemia wdiich was piesent 
after rapid intra\enous injections of hydiolysates or of solutions oi 
growth-essential ammo acids plus gljaiie largely disappeared after 
circulator} exclusion of the livei oi after hepatectomy 

Administration of tetiaethylammoiiium produced no change in 4 
patients with cauliospasm, oi m peisons wnth a noimal esophagus®®^ 
Intravenous injection of the diug resulted in a prompt diminution of 
gastric musculai tone and in geneiali/ed dilatation of the stomach, 
similar to that ohseived after vagotomy Intravenous or intramuscular 
injections of the drug caused piofouiid inhibition of the propulsive 
movements of the small how'el The mucosal mai kings appeared to 
he fixed m one position over a period of minutes or hours, depending 
on the size of the dose The drug produced no appreciable change in 
the haustral pattern of the large how^el, though it did allows the colon 
to become greatly distended without producing a desire to defecate 
Parenterally administered, the diug appeared to block the transmission 
of impulses through the autonomic ganglions, both sympathetic and para- 
sympathetic Tctraethylammomuin caused an immediate cessation, or 
a considerable decrease, in motility of the uppei small bow’^el ®®® The 

585 Halbeiscn, W A , Giuber, C M, Jr, and Giubci, C M Effect of 
Cycloheptcnylcthyl Baibilunc Acid, “Mcdomin,” on Intestinal and Uteiine Smooth 
Muscle, Pioc Soc Exper Biol & Med 68*343, 1948 

586 Sokalchuk, A , Ellis, D , Wcstci, M R , Weston, K , Gieisheimcr, 
E M, and Oppenheimer, M J Comparative Effects of Piotem Hydiolysates 
and Ammo Acid Mixtuics on Intestinal Motility and Blood Sugar Levels After 
Rapid Intravenous Injection, Gastrocntciology 10 831, 1948 

587 Holt, J F , Lyons, R H , Neligh, R B , Moe, G K , and Hodges, 
E J X-Ray Signs of Altered Alimentary Function Following Autonomic Block- 
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effect was apparently identical to that of atropine given under the same 
control conditions Thresholds for intestinal pain, elicited by balloon 
distention, were unchanged after administration of tetraethylammonium 
The value of the drug as a relaxing agent is limited by its brief duration 
of action 

Five antihistaminic compounds were effective, in nontoxic doses, in 
preventing histamine-induced spasm of the ileum in dogs The 
exposure, m vitro, of strips of feline small intestine to soft roentgen 
radiation, varying in quantity from 1,000 to 10,000 r, apparently did 
not influence significantly their kymographically recorded motility 

Gas — Morris, Ivy and Maddock noted comparatively large intra- 
gastric and mtraesophageal negative pressures during inspiration By 
voluntarily relaxing the superior esophageal sphincter, air could be 
aspirated It is apparent that under certain conditions, considerable 
amounts of air may enter the upper portion of the gastrointestinal tract 
without the act of swallowing 

The incidence of abdominal pain due to the expansion of intestinal 
gas at high altitude was studied m healthy young subjects making 
simulated flights to 38,000 feet (11,400 meters) in a low pressure 
chamber Discomfort was noted in 28 2 per cent of attempts, but 
distress was serious in only 5 5 per cent Large volumes of gas were 
sometimes tolerated without pain The ingestion of melons and car- 
bonated drinks immediately before flight was consistently associated 
with the occurrence of pain Diets high in carbohydrate increased the 
incidence and seventy of pain, whereas high protein diets decreased 
the incidence and severity of pain These effects were not due to an 
alteration in the volume of intestinal gas In further experiments, it 
was found that gas immediately above or below the ileocecal valve was 
most likely to produce pain 

The formation of gas in the closed intestines of cats was measured 
after the introduction of chemotherapeutic and antibiotic agents The 
smallest amounts were found after the admmstration of penicillin and, 
to a lesser extent, of sulfonamide drugs, the effect of streptomyin was 
variable 

589 Graver, B N , Cameron, A , and Yonkman, F F Comparative Effec- 
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591 Morris, C R , Ivy, A C, and Maddock, W G Mechanism of Acute 
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Roentgenologic Examination — ^Hodges and his associates advise 
against the overemphasis of the significance of minor alterations in 
the small bowel In only a small percentage of cases of disorders of the 
small bowel can positive roentgenologic signs be found Disease of 
the autonomic nerves, occurring as an isolated disorder or as one aspect 
of a more extensive neuropathy, may produce grave disturbances®'’^’' 

Dwei ticiila, Including Meckel’s Dwciticulum In a discussion of 
diverticulosis of the gastrointestinal tract, Nash and Palmer point 
out that diverticula of the first portion of the duodeunum are rare, 
whereas pseudodiverticula secondary to ulcer spasm and scarring are 
common Diverticula of the second and third portions of the duodenum 
are common, usually asymptomatic and rarely subject to complications 
but must be differentiated from neoplastic ulceration Jejunal diver- 
ticula are rare, and usually asymptomatic The incidence of Meckel’s 
diverticulum is 1 5 to 3 per cent in the total population , it is twice as 
frequent in male as in female patients. Symptoms, when present, are 
usually those of obstruction or inflammation In children, peptic ulcera- 
tion with intestinal hemorrhage is the most frequent complication 

Maguire reaffirms the importance of considering the presence of 
Meckel’s diverticulum in the cases of extremely young or old patients, in 
which there are obscure abdominal disorders and atypical findings , the 
complications of acute inflammation, hemorrhage, intussusception and 
obstruction are discussed Instructive reviews and case reports are 
presented by other writers ®'’'’ Multiple jejunal diverticula and their 
complications are discussed ®'’® 

594 (a) Hodges, F J , Rundles, R W, and Havehn, J Roentgenologic 
Study of the Small Intestine I Neoplastic and Inflammatory Diseases, Radiology 
49 . 587 , 1947, (6) II Dysfunction Associated with Neurologic Disease, ibid 
49 659, 1947 

595 Nash, E C , and Palmer, W L The Clinical Significance of Diverti- 
culosis, Including Diverticulitis, of the Gastrointestinal Tract, Ann Int Med 
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596 Maguire, C H Meckel's Diverticulum as an Acute Surgical Emergency, 
Arch Surg 56 65 (Jan ) 1948 

597 Messenger, H M , and Collins, E N Peptic Ulcer in Meckel’s Diverti- 

culum, Cleveland Clin Quart 14 139, 1947 Murray, A G A Case of Massive 
Hemorrhage from Peptic Ulceration in a Meckel’s Diverticulum, M J Aus- 
tralia 34 145, 1947 Olaussen, T Lesions in the Small Intestine Causing 

Melena, Nord med 37 161, 1948 Taylor, S Symptoms Due to Meckel’s 
Diverticulum, Lancet 2 786, 1947 Manning, V R, Jr, and McLaughlin, E F 
Persistent Omphalomesenteric (Vitelline) Artery Causing Intestinal Obstruction 
and Gangrene of Meckel’s Diverticulum, Ann Surg 126 358, 1947 MacFarlane, 
D A Foreign Body Perforations m Meckel’s Diverticulum, Bnt J Surg' 
35 421, 1948 Moses, W R Meckel’s Diverticulum, New England J Med 
237-118, 1947 Wigers, F Meckels divertikkel, Nord med 36 2394, 1947 
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Congemtal AU esta — Brynjulfsen reviews atresia of the small and 
large intestine and reports 2 cases, both fatal, in which the condition 
was localized to the duodenum He also reports a fatal case of multiple 
occurrence, and an instance of atresia of the small intestine with recovery 
after anastomosis Potts and O’Neill and others present further 
instructive case reports 

Enteric Cyst — A cyst arising from the antimesenteric border of the 
intestine, 3 feet (91 cm ) from the ileocecal junction, is described 

Henna — A paraduodenal hernia was diagnosed preoperatively in 
the case of a patient with recurrent attacks of cramping abdominal pain 
and vomiting On roentgenologic examination, the intestine had the 
appearance of being enclosed in a round, sachke structure on the right 
bide of the abdomen At operation, approximately two thirds of the 
small intestine was found to be in a retroperitoneal hernia arising at 
the duodenojejunal junction 

Regional EntenUs — ^^^^arren and Sommers,®®^ in a study of 120 
cases, observed obstruction of lymphatics and formation of granulomas 
in the intestinal wall and the lymph nodes In the advanced or chronic 
state, submucosal edema, irregular hemorrhages in the mucosa and sub- 
mucosa and mucosal ulceration were noted The terminal pathologic 
picture included fibrosis, abscesses and fistulas 

Racket and Busson are impressed with the role of “sensitivity ” 

Rossmiller and Messenger reviewed the findings in 55 cases of 
regional enteritis, follow-up studies were made in 40 Cramping 
abdominal pain, weight loss and diarrhea were the outstanding symp- 
toms The most common objective findings were a palpable mass, 
usually located in the right lower quadrant of the abdomen, fever, a 
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draining sinus of the abdominal wall and/or a fistula in ano Short 
circuiting operations ^Mthout transection of the bowel distal to the 
anastomosis and proximal to the diseased segment proved unsatisfac- 
tory, favorable results were obtained after resection Appelmans and 
his associates conclude, after a review of 40 cases, that the most 
satisfactory treatment is wide resection in a single stage procedure 

A fatal instance of enterocolitis, involving both the small and large 
intestine, is reported in a child of 1 month Histologic demonstra- 
tion of cliromc inflammation, fibrosis and hypertrophy of the bowel 
suggested that the process had begun m utero 

The occurrence of regional enteritis m 2 members of the same 
family, father and son, is described by Kirsner and others®”'’ Other 
interesting cases are reported In the case of a patient with exten- 
sive chronic enteritis involving the jejunum, ileum and colon, miliary 
and submihary tubercles with caseation were observed in the liver, 
spleen, lungs, adrenals and mesenteric lymph nodes at autopsy Acid- 
fast organisms resembling tubercle bacilli were found m some of these 
lesions, but a primary focus was not demonstrated The propriety of 
classifying this condition as “regional enteritis” seems debatable 

Osteomalacia was present in all of 16 cases m male patients with 
regional enteritis , the process was mild m 36 per cent, moderate m 
55 per cent and pronounced in 9 per cent A similar finding was noted 
in 71 per cent of 7 cases in female patients Regional enteritis involv- 
ing segments of the entire small bowel, diagnosed at laparotomy, appar- 
ently subsided under conservative management, including the adminis- 
tration of penicillin and streptomycin®^® The subject is reviewed by 
Merke and by Hilleniand 

607 Appelma’-is, E. , Van Goidsenhaven, P, and Fannes De ileitis van Crohn, 
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Hirschberg notes a similarity between the symptoms of chronic 
enteritis and those of the postgastroenterostomy syndrome 

Acute Jejumtis — Brekke describes 9 cases of phlegmonous lesions 
of the small intestine, including 5 involving the terminal ileum One 
case, given in detail, is that of a girl of 10, at operation, involvement 
was observed from the ligament of Treitz to the middle of the small 
intestine No resection was attempted Biopsy of a node revealed 
nonspecific inflammation, and culture yielded hemolytic streptococci 
The use of penicillin apparently led to recovery In 14 cases in which 
the diagnosis was acute jejunitis,®^® the roentgen signs were reduced 
movement of one or both sides of the diaphragm, distended loops of small 
bowel with fluid levels, persistently irregular pattern of the jejunal 
mucosa and delayed emptying of the affected loops Twenty-one cases of 
acute jejumtis and 16 of acute regional enteritis are described The 
author states the belief that acute jejumtis occurs more frequently than is 
recognized Jejumtis is classified as acute phlegmonous jejumtis, with a 
high mortality, and as acute simple jejumtis, with a low mortality Pyo- 
genic bacteria are apparently of etiologic importance 

Nonspecific Ulcers — Evert and others state that nonspecific ulcers 
of the jejunum and ileum are characteristically solitary, although small 
groups are sometimes found The etiolog)’’ is unknown, there is little 
direct evidence to support the theories that the lesion is caused by 
infection, irritation from gastric secretions, trauma or vascular abnor- 
malities The symptoms are, for the most part, secondary to the com- 
plications of perforation, bleeding or obstruction The mortality rate is 
high The lesion has been recognized during life only after compli- ’ 
cation has led to surgical intervention An additional case is described 
by Dumont 

Tuberculosis — Schaffner®^- reports a series of 109 consecutive cases 
of pulmonary tuberculosis in which the patients were operated on for 
acute or subacute abdominal conditions, 101 cases suggested the diag- 

616 Hirschberg, F Enteritis chronica-jejunitis and ileitis, Nord med 36 
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iTOsis of acute appendicitis and 8, that of obstructive lesions Of the 
101 patients with symptoms of appendicitis, 20 (19 8 per cent) were 
found to have tuberculosis of the appendix or of the ileocecal region 

The incidence of intestinal tuberculosis discovered at necropsy in 
cases of active pulmonary tubeiculosis was 28 per cent®^® The inci- 
dence of intestinal perforation was 104 per cent and of obstruction, 
12 5 per cent A case of hyperplastic tuberculosis of the colon is 
described in a woman of 26, with a history of pleurisy and tuberculous 
lymphadenitis®^* At operation, the lesion was thought to represent 
cancer, histologic examination disclosed the correct diagnosis 

Sweany ®^® reports subjective improvement due to streptomycin 
m 2 proven cases and 9 suspected cases of tuberculous enteritis 
Markoff ®^® presents a preliminary report of 5 cases , however, the 
follow-up period was only six months 

Intestinal tuberculosis is comprehensively reviewed in twenty 
additional articles ®^’ 

623 Kornbluiti, S A , Tale, C , and Aronson, W Surgical Complications of 
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Acta radiol 28 227, 1947 
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1947 Van der Hoeden, R La tuberculose jejuno-ileo-cecale Point de vue 
biologique, ibid 10 205, 1947 Firket, J , and Scaville, A La tuberculose jejuno- 
ileo-cecale Point de vue biologique , B Anatomo-pathologie et bactenologie, ibid 
10 219, 1947 GofSn, R La tuberculose lejuno-ileo-cecale Therapeutiques 
speciales et chirurgie, ibid 10 233, 1947 Maisin, J La tuberculose jejuno- 
ileo-cecaie Therapeutiques speciales , B radiotherapie, ibid 10 249, 1947 Michez, 
J La tuberculose jejuno-ileo-cecale Therapeutiques speciales, C physio- 
therapie, ibid 10 257, 1947 Warmoes, F , DeWinter, L , and Gyselen, A La 
tuberculose jejuno-ileo-cecale, Conclusions generales, ibid 10 269, 1947 Warmoes, 
F La tuberculose jejuno-ileo-cecale Experiences personnelles du traitement 
de la tuberculose intestinale secondaire par les rayons ultra-violets, ibid 10 302, 
1947 Wilkinson, M C Intestinal tuberculosis, ibid 10*313, 1947 Baumel, J ’ 
Quelques reflexions a propos de la tuberculose hypertrophique du cecum diag- 
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Arnous, J Interet du peristaltisme provoque dans le diagnostic radiologique de 
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Steatouhea and Spine — Adlersberg and Scliem describe 56 
cases of “primary” sprue and 4 of steatorrhea secondary to other 
diseases Four hundred cases of tropical sprue are reviewed by Elder 
The highest seasonal incidence in India, Assam and Burma is during 
May, June and July Sprue may develop after only a short stay in 
the tropics Fully established sprue may be present in the absence of 
steatorrhea Treatment consisted in frequent small feedings of a diet 
low in fat, supplemented with nicotinic acid, riboflavin and liver 
Black and his associates carried out fat balance studies on 28 
patients with early tropical sprue, determining percentage of fat 

dietary fat — fecal fat 

absorbed by the expression X 100 In untreated 

dietary fat 

sprue, fat absorption ranged from 51 per cent to 85 per cent, the normal 
being 90 per cent Administration of nicotinic acid and riboflavin did 
not bring about improvement After treatment with liver, improvement 
in fat absorption was not appreciable for some weeks When y^ast 
extract was given by mouth in large doses, some improvement 
occuried within twelve days In a study of 30 early cases in Karachi, 
India, HoweU noted a high ratio of split fat to unsplit fat in most 
instances During recovery the total amount of fecal fat often returned 
rapidly to normal limits, but the ratio lagged behind by one or two 
months 

In a series of 45 cases of idiopathic steatorihea studied by Cooke 
and others 33 patients had a red cell count above 2,500,000 per 
cubic millimeter and hemoglobin values exceeding 50 per cent Ten 
had leukopenia Of 17 sternal punctures, 4 weie indistinguishable 

de la tuberculose intestinale, ibid 10 327, 1947 Bernard, A Sur un cas de 
tuberculose de I’lntestm grele, ibid 10 330, 1947 Bernard, A Tuberculose 
annexielle et intestinale, ibid 10 334, 1947 Delannay, E Evolution et ordre d’appari- 
tion des lesions tuberculeuses ileales et ileo-cecales, ibid 10 339, 1947 Vaccarezza, 
R F , Goni-Moreno, I , Fernandez-Luna, D , Stapler, N B , Capurro, F G, 
and Nunez, C G Etiologia, anatomia patologica, diagnostico clinico, y radio- 
logico y tratamiento de la tuberculosis intestinal, Rev Asoc med argent 62 175, 
1948 
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fiom those in pernicious anemia Slight bihrubinemia was piesent 
in 8 patients Fiee Itydrochloiic acid was piesent in the gastiic con- 
tent of 31 of 42 patients Response to treatment with hvei vaiied 
The authois conclude that the macrocytic anemia of steatorrhea can- 
not be explained by the umtarian theory generally accepted m 
maciocytic anemias In a study by limes of the penpheial blood 
of 63 patients with the spiue syndiome, the chaiacteiistic pictuie 
in the adult was maci ocytosis, with oi without anemia Maciocytosis 
tended to persist m spite of liver theiapy H 3 '-pochromic miciocytic 
anemia was noted in celiac disease In 9 of 18 cases in adults, the 
bone marrow was megaloblastic, the maiiow was noimoblastic in the 
2 cases of celiac disease reported 

Observations on 6 patients with sprue during seven i emissions 
following therapy with pteroylglutamic acid are summarized Each 
was characterized by relief of glossitis, with regeneration of lingual 
papillae, cessation of diarrhea, gam in weight and hematologic improve- 
ment In 5 instances, a return toward a normal glucose tolerance was 
demonstrated Improved absoiption of vitamins and increased pro- 
thrombin concentration weie noted Two patients relapsed when 
administration of ptei oylglutamic acid was withdiawn Five milligrams 
of folic acid (ptei oylglutamic acid) adequately maintained a patient 
with spiue 

Parasites were found m the feces of 56 per cent of 25 patients with 
tiopical sprue®®®, Tnchuris tnchiuia and Necator amencanus were 
the most common The patients improved after the administration of 
folic acid, without antipaiasitic theiapy 

Central y results are leported by Weir and Comfort®®’^ Admimstia- 
tion of folic acid, usually 50 mg daily by the mtramusculai route, did 
not cause improvement in the sense of well-being oi in gam m weight 
or strength m 5 cases The frequency or seventy of the exaceibations 
did not change , the anemia and macroc 3 '’tosis persisted 

Osteomalacia secondary to steatorrhea in a woman of 61 progressed 
despite treatment with a low fat diet, supplemented with viosteiol 

633 Innes, E M The Blood and Bone Marrow m the Sprue Syndrome 
Edinburgh M J 55 282, 1948 
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635 Vedder, E B A Case of Sprue Maintained on Folic Acid, Am J Tron 
Med 27 723, 1947 

636 Milanes, F , Spies, T D , Hernandez Beguerie, R , and Garcia Lopez, G 
Some Observations on the Effect of Synthetic Folic Acid on the Alimentary Tract 
of Patients with Tropical Sprue, Rev Gastroenterol 15 33, 1948 

637 Weir, J F, and Comfort, M W Folic Acid Therapy in Nontropical 
Sprue Results of Treatment in Seven Cases, J Lab & Clin Med 32 1231, 1947 
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(irradiated ergosterol) and calcium®®® The parenteral administration 
of viosterol resulted in greater retention of calcium and m a rise m 
the blood calcium level 

Glass concludes that the “small intestinal deficiency pattern” may 
be caused by many factors other than a deficiency of vitamin B com- 
plex Instances of prepyloric, pyloric and postpyloric lesions are 
described, m which disordered motor function of the small intestine 
was observed without specific disease of the small intestine 

Absoiption of Fat — Folic acid was shown to be of no value m 
improving the absorption of fat and nitrogen m dogs deprived of 
external pancreatic secretion Resection of the mesenteric lymph 
nodes m 10 dogs did not alter fecal fat and nitrogen excretion 
In each dog, there was rapid reestablishment of anatomic and functional 
continuity of the mesenteric lymphatics Partial regeneration of the 
nodes occurred m 6 animals Alimentary lipemia curves were normal 
SIX to twelve days after operation m 3 of 4 dogs examined 

Absorption and Transpoit of lion — Gillman and Ivy,®^® m studies 
on guinea pigs, found that ferrous iron is converted into ferric iron 
immediately on contact with the saliva, it is conducted through the 
intestinal canal and is absorbed by the epithelium m ferric form The 
mononuclear phagocytic reticuloendothelial cells and the lymphatics 
are prominent m transporting iron from the intestine to the associated 
mesenteric lymph node The histologic changes occur m at least three 
phases In the first, the iron may be distinguished m the lumen of the 
bowel , nongranular, prussian blue-positive material can be seen clearly 
m the base of the epithelium This form of iron occurs during the first 
one to one and a half hours after feeding iron The second phase 
commences between thiee and six hours after feeding, there is an 
increase m the number of fine iron-containmg granules m the luminal 
pole of the epithelial cells and m the amount of prussian blue-positive 
material immediately below the cuticular border The third phase, 

638 Fourman, L P R , and Spray, G H Absorption of Vitamin D in 
Steatorrhea, Brit M J 1 142, 1948 

639 Glass, W H Non-Vitaminic Factors Involved in the Production of the 
“Small Intestinal Deficiency Pattern,” Gastroenterology 10 660, 1948 

640 Douglas, G F , Jr , and Pratt, T D Fat and Nitrogen Absorption After 
Folic Acid Administration in Dogs Deprived of External Pancreatic Secretion- 
Proc Soc Exper Biol & Med 68 171, 1948 

641 Clarke, B G , Ivy, A C , and Goodman, D Effect of Resection of 
Mesenteric Lymph Nodes on Intestinal Fat Absorption in the Dog, Am J 
Physiol 153 264, 1948 

642 Gillman, T, and Ivy, A C Histological Study of the Participation of 
the Intestinal Epithelium, the Reticulo Endothelial System and the Lymphatics in 
Iron Absorption and Transport, Gastroenterology 9 162, 1947 
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initiated eight to twenty-four hours after feeding, continues for at 
least twenty-four to forty-eight hours During this phase, iron cannot 
be detected in the cuticulai bolder or in the lumen of the bowel 
However, it can be seen in the epithelial cells, m both the granular 
and the nongranular (or diffuse) form, m the luminal half of the cells 
Eight hours after feeding, there is an inci eased amount of iron in the 
phagocytes in the villi, these are practically confined to the tips of 
the vilh, capping the lacteals and occasionally invading the epithelium 

Intestinal Lipodystrophy — Three cases of presumptive intestinal 
lipodystrophy (Whipple’s disease), in which the patients were operated 
on because of an indefinite abdominal mass and m which the condition 
was diagnosed on the basis of the appeal ance of the mesentery at 
operation, are reported 

Endomefnosis — In two excellent papers, McGuff and his asso- 
ciates review 16 cases of endometriosis causing intestinal obstruction 
and 48 similar cases described in the literature The patients were 
largely between the ages of 30 and 50 The majority were steiile 
Sigmoidoscopic examination revealed the lesion m 9 of 12 cases , roent- 
genograms of the colon revealed the process in 9 of 11 cases The most 
important points in diagnosis are acquired dysmenorihea, menstrual 
irregularity, sterility, rectal or pelvic pain, absence of loss of weight, 
the presence of associated uterine fibroids or ovarian cysts and a long 
history of symptoms referable to the intestine and suggestive of pro- 
gressive intestinal obstruction, with frequent exacerbations at men- 
struation Severe constipation, pain low m the abdomen and abdominal 
distention are almost always present Diarrhea is occasionally a symp- 
tom, gross blood in the feces is infrequent The finding of a firm 
tumor in the rectovaginal septum or of tender palpable nodules, plus 
the palpation of uterine fibroids and bilateial ovarian cysts, is sug- 
gestive of endometriosis The treatment is surgical, consisting usually 
of panhysterectomy, with or without temporary colostomy, as is deemed 
necessary For a younger woman, with a discrete endometrioma of 
the ileum or of the sigrnoid causing obstiuction, resection of the intes- 
tine without oophorectomy is indicated Ileal obstruction usually is 
due to kinking caused by the endometi losis, while the obstruction m 
the sigmoid and in the lower part of the intestine more often is due 
to an impingement of the endometrioma into the lumen of the intestine 

643 Pemberton, J dej , Comfort, M W , Fair, E, and Zaslow, J Intestinal 
Lipodystrophy (Whipple’s Disease), Surg, Gynec & Obst 85*85, 1947 

644 McGuff, P Endometriosis as a Cause of Obstruction of the Intestine, 
Proc Staff Meet , Mayo Chn 23 215, 1948 McGuff, P , Dockerty, M B , Waugh! 

J M , and Randall, L M Endometriosis as a Cause of Intestinal ObstrucUon! 
Surg, Gynec & Obst 86 273, 1948 
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Sutlei reports involvement of the intestinal tract in 35 of 848 
cases of endometriosis (4 13 per cent) Of these, the appendix was 
affected in 25, the rectosigmoid, in 9, and the ileum, in 1 Involvement 
of the bowel occasionally simulates malignancy Intussusception 
occurred in a woman of 23 , early obstruction, in a housewife of 44 

Intussuscephon — Among 129 cases of intestinal invagination, 28 
weie m children from 3 to 15®*® Failure to recognize acute intussus- 
ception IS the chief cause of death Spontaneous passage of blood 
was the initial manifestation in only 4 of 100 cases Vomiting and spas- 
modic pain are frequent early symptoms 

Dennis performed 8 successful resections in children McLaugh- 
lin concludes that recovery in children under 1 year is unusual 
Two cases are reported of spontaneous chronic intussusception of 
the ileum into the cecum m adults, both relieved by barium sulfate 
enemas The onset of S 3 'mptoms was acute and was followed with 
chronic periodic abdominal pain and diarrhea One patient underwent 
an appendectomy three months before the diagnosis of intussusception 
was made In 1 case, intussusception was due to a solid tumor of 
aberrant pancreatic tissue, 15 cm from the ileocecal valve®®®, multiple 
intussusception of traumatic origin is reported ®®* 

Experimental intussusception in dogs was reduced by 3 feet 
(91 cm ) of saline hydrostatic piessure when the process was of less 
than thirty-eight hours’ duration ®®® 

645 Sutler, M R Endometriosis of the Intestinal Tract, Surgery 22 801, 
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646 Southern, E M Aberrant Endometrial Tissue and Intussusception, Brit 
M I 1 1178, 1948 

647 Katz, A B Endometriosis of the Ileum, Am J Digest Dis 15 162, 1948 

648 Duhamel, B Les aspects anatomo-cliniques des invaginations intestinales 
et en particulier des invaginations du colon transverse chez les infants de plus de 
trois ans, Presse med 55 499, 1947 

649 Morrison, B , and Court, D Acute Intussusception in Childhood, Brit 
M J 1 776, 1948 

650 Dennis, C Resection and Primary Anastomosis in the Treatment of 
Gangrenous or Non-Reducible Intussusceptions in Children, Ann Surg 126 788, 
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651 McLaughlin, C W, Jr Surgical Management of Irreducible Intussuscep- 
tion, Arch Surg 56 48 (Jan ) 1948 

652 Hansen, P B On Spontaneous Chronic Intestinal Invagination in 
Adults, Acta radiol 28 115, 1947 

653 Bosworth, B M, and Stem, H D Intussusception in Adults, Am J 
Surg 74 801, 1947 

654 Falor, W H Multiple Intussusceptions, Direct and Retrograde, of 
Traumatic Origin, Ann Surg 127 730, 1948 
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Inteshnol Obstruction — Case®'’® advocates the use of umbrathor, 
an aqueous piepaiation of thorium dioxide, for the loentgeno logic 
examination of patients with acute oi chionic obstruction The poten- 
tial danger from the use of» barium sulfate is avoided , the material 
eftectively aids in detei mining the site and extent of the lesion 

Osgood®” presents a detailed and iiistuictive discussion of the 
loentgeiiologic features of intestinal obstruction, with particulai leference 
to the use of the Millei -Abbott tube Roentgenographic findings were 
conclusive in 94 of 100 cases®®® Adhesions were responsible for 
78 per cent of the obstructions The importance of a “scout film,” 
to be followed by special views only as necessaiy, is stiessed Frimann- 
Dahl®” discusses, m considerable detail, the roentgenologic featuies 
of mechanical and paralytic ileus Repeated examination is advocated 
in cases in which the loentgenologic findings are inconclusive 

Six cases of adynamic ileus aie reported by Leithauser ®®® The 
distention was not conti oiled by mechanical deconipiession or by the 
administration of neostigmine methylsulfate U S P (prostigmm methyl- 
sulfate®) but seemed to respond dramatically to the administration of 
thiamine hydiochloiide and vitamin B complex It seems to the leviewers 
that moie evidence is needed before the concept of nutritional ileus 
can be accepted 

Zuelzer and Wilson®®^ describe 11 cases in which the clinical 
picture was that of acute, lecurrent or chronic intestinal obstruction, 
foi. which no mechanical cause was demonstrable Autopsy m 5 cases 
revealed an absence of the m 3 'enteric plexus in the distal poition of 
the intestinal tiact, which correlated to a fair degree with*the level 
of “obstruction ” 

Two interesting cases aie reported m which torsion of the small 
bowel occurred through congenital mesenteric defects ®®® , the patients 
m both cases died of shock A total of 97 similar cases have been 
described in the literature, the mortality rate among 73 of the group 

656 Case, J T llmbrathor as a Substitute for Barium in the Roentgen Study 
of Acute Intestinal Obstruction, Am J Roentgenol 58*422, 1947 

657 Osgood, E C The Role of the Radiologist in the Management of Patients 
■with Intestinal Obstruction, with Special Reference to the Use of tlie Miller- 
Abbott Tube, Radiology 49 529, 1947 

658 Spencer, J , and Thaxter, L T Acute Obstruction of the Small Bowel 
Radiology 49 611, 1947 

659 Frimann-Dahl, J Roentgenological Examinations of Ileus Acta radiol 
28 331, 1947 

660 Leithauser, D J Atypical Adynamic Ileus Apparently Caused by Nutri- 
tional (Thiamine Chloride) Deficiency, Surg, Gynec & Obst 86 543, 1948 

661 Zuelzer, W W , and Wilson, J L Functional Intestinal Obstruction on 
a Congenital Neurogenic Basis in Infancy, Am J Dis Child 75 40 (Jan ) 1948 

662 Vuon E E Two Cases of Incarceration in a Defect in the Mesentery 
ot the Small Intestine. Acta chir Scandmav 95*541, 1947 
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was 33 per cent De Nicola describes obstruction produced by 
multiple thrombi in the small radicles of the mesenteric veins Spade- 
man emphasizes the danger of irradiation injury to the small bowel 
and the sigmoid in the treatment of cancer of the uterus and cervix 
Intraperitoneal adhesions, resulting from the injection treatment of 
an inguinal hernia, caused fatal obstruction Obstruction complicated 
a seven month pregnancy Ileus followed cesarean section ®®’ A 
schizophrenic patient recovered uneventfully after the surgical removal 
of two teaspoons, three toothbrushes, two nails, wool fibers, a wood 
splinter and a piece of moleskin cloth, m addition to the appendix, 
from the gastrointestinal tract ®®® 

Patients have survived the removal of bezoars,®®® orange pulp ®^° 
and accumulations of ascaris ®^^ 

Interesting cases of gallstone ileus are described by Lace,®^® 
Meiselas,®^® Kapel,®^^ and Minty and others ®’'® 

Macnab,®'^® and Cole ®^^ review the classification, pathology, symptom- 
atology and tieatment of acute intestinal obstruction The decreasing 
mortality rate is attributed to early diagnosis, intelligent use of gastro- 
intestinal decompression, careful attention to fluid, electrolyte and 
protein balance and improved operative technic The importance of 

663 De Nicola, R R Unusual Findings in the Ileocecal, Appendiceal Region, 
Northwest Med 46 519, 1947 

664 Spackman, J G Obstructive Lesions of the Small Intestine and Sigmoid 
Due to Irradiation, Ann Surg 127 121, 1948 

665 Lawrence, K B Fatal Intestinal Obstruction Following Injection Treat- 
ment of an Inguinal Hernia, New England J Med 238 397, 1948 

666 Siegel, S A , and Pleshette, N Intestinal Obstruction Complicating 
Pregnancy, New York State J Med 48 1264, 1948 

667 Neff, G Ileus nach Schnittentbindung, Schweiz med Wchnschr 77 755, 
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668 Schantz, B A, and Kamil, R S Mechanical Intestinal Obstruction, 
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to Orange Pulp Bezoar, Ann Surg 126 251, 1947 

671 Verhaege, E Acute Intestinal Obstruction Caused by Ascaris, Lille 
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674 Kapel, O Operative Treatment of Gallstone Ileus Without Enterostomy, 
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correcting fluid and electrolyte imbalance and hypoprotememia in acute 
obstruction of the small bowel is again emphasized also 
sti esses the importance of intubation with the Miller- Abbott or Harris 
tube and the restoiation of fluid and electrolyte balance Baum- 
gartner®®® states that delay m operation may be attributed to the 
‘^calming influence of indwelling siphonage both on the patient and 
on the surgeon ” 

Tendler and his associates®®^ report an over-all mortality of 
26 per cent The elapsed time factoi is apparently of prime importance, 
since more than 50 per cent of the patients who died had come to 
the hospital four days or more after the onset of symptoms, whereas 
of 555 patients admitted within twenty-four hours after the onset of 
symptoms, only 10 5 per cent died 

Skjold ®®® reports a mortality rate of 27 per cent in 148 consecutive 
cases Persistent postoperative paralytic ileus was relieved by 
cecostomy ®®® 

Viability of Stiangiilated Bowel — ^Laufman and Method®®^ studied 
the role of vascular spasm in the recovery of strangulated bowel 
Release of strangulation of the arterial type was followed by reactive 
hyperemia and then by a phase of vasospasm Release of viable 
strangulation of the venous type was followed by a slow rise in 
temperature to a control level Release of strangulation in nonviable 
bowel resulted in “poor” temperature response Administration of 
papaverine hydrochloride, warm packs, oxygen inhalation, and mesen- 
teric injections with procaine hydrochloride U S P (novocain®) were 
of value in releasing residual vasospasm Lichtenstein ®®® states that 
he regards observation of change in the color of the bowel concomitantly 
with the inhalation of 100 per cent oxygen as one of the most delicate 
tests for viability of the bowel The immediate transition of a dusky 
colored bowel to a bright pinlc is an indication that blood is circulating 
through the wall of the bowel, and viability is assured 

678 Efskind, L A Clinical Study of the Hematological Changes in Acute 
Obstruction of the Small Intestine, Acta chir Scandmav 95 519, 1947 

679 Crile, G, Jr Medical Aspects of Intestinal Obstruction, M Clm North 
America 3^ 373, 1948 

680 Baumgartner, C J Survey of Intestinal Obstruction, Arch Surg 55 607 
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Obstruction, South Surgeon 13 551, 1947 

682 Skjold, A C Bowel Obstruction, Minnesota Med 31 52, 1948 
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Analysis of 336 cases, with particular reference to features suggest- 
ing the ultimate fate of strangulated bowel, indicated that the risk of 
subsequent gangrene increased with the length of the bowel involved 
Among 216 cases of replacement in which the color of the bowel was 
normal, the mortality was 9 7 per cent, as compared with 30 per cent 
m 20 cases m which the bowel was discoloied The presence of 
muscular contractions in the bowel and of pulsations in the mesenteric 
vessels was associated with a more favorable prognosis 

Intestinal Intubation — Various improvements m the type of tube 
used and m the technic of intubation are described by Honor and 
Smathers Kaslow and Wild 

Harris and Gordon evaluate 100 intubations of the small bowel 
m 86 cases of distention or obstruction or both, utilizing a single lumen, 
mei cury-weighted intestinal tube This type of therapy was effective 
m 41 cases, without recourse to surgical intervention In 59 instances, 
some type of operative procedure was performed as primary therapy 
Complications included coiling of the tube m the stomach, failure of 
the tube to pass the pylorus, inability to withdraw the tube and ruptuie 
of the bag The principal indication for intestinal intubation is dis- 
tention of the small bowel, associated with simple adhesive obstructions 
or with certain medical conditions, it should never be used as primary 
treatment for strangulation of the small bowel or for obstruction of 
the colon Herrera and his associates state that the Hams tube 
possesses the advantages of easiei passage through the pylorus, a 
larger single lumen and smaller total diameter Cantor and his co-work- 
ers state that the balloons of intestinal decompression tubes are 
permeable to gases, particularly carbon dioxide and hydrogen sulfide 
Berger and Achs report a case in which perforation of the small 
intestine occurred after prolonged intubation, the patient recovered 

686 Viability of Strangulated Bowel Interim Report of Surgical Subcommittee 
of the Clinical Research Committee of the Public Health Department of the London 
County Council, Brit M J 1 43, 1948 

687 Honor, W H , and Smathers, H M A Double-Lumened Plastic Tube 
for Intestinal Intubation, Arch Surg 55 498 (Oct) 1947 

688 Kaslow, AD A New Material and Tube Design in Gastrointestinal 
Intubation, Surgery 23 293, 1948 

689 Wild, J H The Stomach as a Cause of Difficulty in Intubating the 
Human Duodenum, Surgery 24 70, 1948 

690 Harris, F I , and Gordon, M Intestinal Intubation in Small Bowel 
Distension and Obstruction, Surg , Gynec & Obst 86 647, 1948 

691 Herrera, R E , Millet, J B , and Lawrence, G H A Report on the 
Use of the Harris Tube, Surg , Gynec & Obst 85 604, 1947 
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Iiitubalion resulted m intussusception in 1 instance®'’* Brenizer®®® 
reports spontaneous coiling and knotting of a tube in the jejunum, 
proximal to an obstiuctmg adhesion 

Redundant Postoperative Segments — Black and McEachein®® call 
attention to the potential hazards associated with the inverted end of 
the proximal segment of bowel, following division of the bowel and 
side to side anastomoses, they are dilatation, hypertrophy, ulceration 
and perforation They are largely preventable by avoiding redundant 
segments of the proximal end 

Leakage from Enterostomy —Strehnger describes an appliance 
for preventing leakage from a gastrostomy or enterostomy wound 

Vasculai Disease — Cunningham concludes that in malignant 

hypertension, severe vascular changes are noted in the gastrointestinal 
tract with great frequency (the site is second only to the kidney in 
incidence and severity), whereas in “benign” hypertension, severe 
arteriolar lesions are much less common Periarteritis nodosa may 
be associated with ulcerative enteritis and perforation 

Scleiodeima — Involvement of the jejunum and ileum is described.’®® 

Mesentenc Thrombosis — In a case in which massive resection was 
necessitated by mesenteric thrombosis, approximately 14 inches 
(36 cm ) of jejunum remained The patient survived, but poor 
fat digestion was evident, with frequent stools, a low serum cholesterol 
level and deficient absorption of calcium Carbohydrate and proteins 
were well utilized A similar case is described by Berman and others ’®® 
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Another instance occuned after resection of a carcinoma of the sig- 
moid The subject is reviewed by Debeyre 

PejforaHon, Tiaumatic Resection and Foieign Bodies — According 
to Sampson and Stauffer/®® the term “subcutaneous rupture of the 
small intestine” designates a severance of the continuity of the bowel 
beneath an intact abdominal wall Two cases are reported Perfoia- 
tion of the jejunum may occur after apparently minor trauma Nine 
perforations of the jejunum and ileum were observed at autopsy m 
the case of a sailor exposed to the blast of an explosion Complete 
resection of a 12 inch (30 cm ) segment of ileum, without pentra- 
tion of the abdominal wall, occurred in the case of a patient run over 
by a coal cart An unusual case of transection of the terminal 
ileum by an adhesive band is reported Obstruction of the small 
bowel had occurred approximately four months after appendectomy 
Operation was performed eight days after the initial signs of obstruction, 
only a few hours after initial evidence of perforation of the bowel, 
but death ensued In another case,’^^® m which evisceration occurred 
subsequent to gastric resection, a jejunal fistula developed 

Snodgrass reviews the subject of swallowed foreign bodies and^ 
presents interesting case reports He concludes that foreign bodies 
generally cause little trouble unless arrested at one of the angles of 
the intestinal tract, the ileocecal region is the most common site 
of perforation A patient was found to have a perforation of the 
ileum caused by a chicken bone, with inflammation and obstruction 
of bowel loops contained m a ventral hernia 
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Benign and Malignant Tiimois — As reviewed by Root,*^^ the most 
important roentgenologic signs of benign or malignant tumors are 
localized deformity, obliteration of the mucosal pattern, obstruction and 
ulceration 

Unusual cases include examples of diffuse polyposis,'^^^ intussuscep- 
tion produced by a pedunculated hpoma,^^“ a large myoma producing 
intestinal obstruction by compressing the pelvic colon at the brim of 
the pelvis,^^® and a fibroleiomyoma 

Hansen'^® states that hemangiomas are among the larest of tumors 
of the small bowel, only 66 cases having been reported in the literature 
since 1860 Microscopically, hemangiomas fall into three types (a) 
simple, consisting of newly formed capillaries, (&) cavernous, consisting 
of large, blood-filled spaces, and (c) combined, a combination of the 
first two Grossly, the tumors fall into four classes (1) multiple 
phlebectasia , (2) cavernous hemangioma, (3) simple capillary heman- 
gioma, and (4) localized angiomatosis The symptoms may be those 
of hemorrhage and obstruction Associated angiomas of the skin may 
be present Cavernous hemangiomas may contain phleboliths demon- 
strable by roentgenologic examination 

A neurinoma, the size of a man’s head,'^® and a neurofibrosarcoma, 
in a patient with neurofibromatosis (von Recklinghausen’s disease),^*® 
are reported 

Of 62 tumors of the small bowel, 44 were benign Two of these 
caused symptoms because of intussusception Twelve neoplasms were 
found to be carcinomas The chief symptoms in the cases of malignant 
growths were abdominal pain, vomiting, melena, diarrhea and weakness 
The tumors were palpable in 9 cases A lesion of the small bowel 
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717 Froelich, A, and Gepts, W Fibroleiomyome du jejunum, Acta gastro- 
enterol belg 10 515, 1947 

718 Hansen, P S Hemangioma of the Small Intestine, Am T Chn Path 
18 14, 1948 

719 Moller, W Solitary Neurinoma of the Small Intestine, Acta chir 
Scandinav 96 1 , 1947 

720 Clay, A G H Neurofibrosarcoma of the Small Intestine Associated with 
Von Recklinghausen’s Disease, Post-Grad M J 23 572, 1947 

721 Dundon, C C Primary Tumors of the Small Intestine. Am 7 

Roentgenol 59 492, 1948 
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was demonstrated in 8 of 11 cases m which roentgenologic examination 
was made The average duration of life in 12 cases in which opera- 
tion was performed was eight and one-half months In 5 cases, 
a typical history was not given, the lesion caused no obstruction or 
bleeding, and no abdominal mass could be palpated Among 52 cases 
of malignant tumors of the small intestine,’'-" there were 21 carcinomas 
of the duodenum and 1 lymphosarcoma, 17 per cent of these tumors 
were in the supra-ampullary portion, 61 per cent in the periampullary 
portion and 22 per cent in the mfra-ampullary portion 

Weinbaum reviews 14 cases of primary malignant tumors, 
including 4 adenocarcinomas of the duodenum, 1 of the jejunum, 1 
leiomyosarcoma of the jejunum, 1 lymphocytic lymphoma of the jeunum, 
1 carcinoma of the jejunoileal junction, 3 carcinomas of the ileum, 2 
carcinoids of the ileum and 1 reticulum cell lymphoblastoma of the 
ileum Of 19 cases of tumors described by Eckel,^®^ 7 lesions were 
benign and 12, malignant Additional cases are reported by Delano 
and Lippert Carcinoids and similar tumors are described by several 
other authors 

Rabinovitch and others report 9 cases of sarcoma of the small 
bowel, in 5 of which the lesion was m the colon and in 1 m the 
rectum The diagnosis was not made before operation, and in many 
cases not until the histologic examination Other interesting cases 
are described 

(To Be Continued) 

722 Doub, H P Malignant Tumors of the Small Intestine, Radiology 49 
441, 1947 

723 Weinbaum, J A Primary Malignant Tumors of the Small Intestine, 
Rev Gastroenterol 14 478, 1947 

724 Eckel, J H Primary Tumors of the Jejunum and Ileum, Surgery 
23 467, 1948 

725 Delano, P Tumors of the Small Intestine, Am J Roentgenol 59 685, 
1948 

726 Lippert, R M , Potozky, H , and Nelson, L E Carcinoma of the 
Terminal Ileum A Cancer Study, J South Carolina M A 44 123, 1948 

727 D’Albora, J B , and Ingegno, A. P Carcinoid Tumors of the Small 
Bowel, Gastroenterology 10 310, 1948 Fraenkel, G J Carcinoid Causing 
Obstruction, Lancet 1 404, 1948 Hoffman, J M Tumor Intussusception, North- 
west Med 46 950, 1947 

728 Rabinovitch, J , Grayzel, D M , Sawyer, A J , and Pines, B Sarcomas 
of the Small and Large Intestine, Surg, Gynec & Obst 85 333, 1947 

729 Salvesen, H A Symptomatic Sprue Due to Reticulosarcomatosis of 
the Small Intestine and the Mesentery Glands, Gastroenterologia 73 166, 1948 
Carnes, E H Reticulum Cell Sarcoma of the Ileum, Am J Surg 74 49, 1947 
Bastrup-Madsen, P Plasmocytoma of Small Intestine, Nord med 35 1919, 
1947 Donovan, R E Invagination cronica de intestino, por sarcoma fibroblastico 
(2 casos), Bol y trab , Acad argent de cir 31 607, 1947 Badia, P D Primary 
Hodgkins Sarcoma of the Jejunum with Perforation Resection and Radiotherapy, 
Am J Surg 59 577, 1947 
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GENERAL NEWS 

Postgraduate Courses at University of California — The University of 
California Medical School, San Francisco, will hold a postgraduate course on 
physics in radiation therapy, September 6 through September 9 The course will 
consist of ten lectures by Dr Edith H Quimby, Associate Professor of Radiology, 
Columbia University, on physics as it pertains to ionizing radiations Emphasis 
will be placed on the basic principles and their application to problems of therapy 
The course wll be of particular interest to radiologists, dermatologists and 
gynecologists 

The University of California has also scheduled a course in the medical aspects 
of nuclear energy, to be given from August 29 through September 3 Subjects 
to be discussed include fission and the chain reaction, the pile and the bomb, 
principles and applications of radioactive tracers to the medical and biologic 
sciences, diagnostic applications of artificial radioactivity, treatment of leukemias 
and allied conditions with radiophosphorus, radioiodine in the treatment of hyper- 
thyroidism and carcinoma of the thyroid, diagnosis and treatment of acute and 
chronic radiation illnesses, problems of protection associated with the handling of 
radioactive materials, radiologic hazards associated with large scale release of 
nuclear energy , evaluation of biologic experiments conducted at Bikini, and genetic 
effects of ionizing radiation 

Detailed printed programs for these courses may be secured from Dr Stacy R 
Mettier, Professor of Medicine, Head of Postgraduate Instruction, Medical Exten- 
sion, University of California Medical Center, San Francisco 22 

Revised Edition of Motion Picture Reviews Now Available — The Com- 
mittee on Medical Motion Pictures has completed the first revised edition of the 
booklet entitled “Reviews of Medical Motion Pictures ” It now contains all the film 
reviews published in The Journal of the American Medical Association to Jan 1, 
1949 It also includes a classified table of contents and list of motion pictures 
available through the Motion Picture Library, American Medical Association 

The purpose of the reviews is to provide a brief description and evaluation of 
motion pictures which are available to the medical profession Each film is 
reviewed and commented on by competent authorities 

Copies are available on request from Committee on Medical Motion Pictures, 
American Medical Association, 535 North Dearborn Street, Chicago 10, Illinois 

Annual Meeting of Mississippi Valley Medical Society — The fourteenth 
annual meeting of the Mississippi Valley Medical Society will be held at the 
Jefferson Hotel, St Louis, September 28, 29 and 30, under the presidency of 
Alphonse McMahon, MD The entire program, including some sixty scientific 
and technical exhibits, is planned to appeal to the general practitioner No regis- 
tration fee will be charged During the course of the meeting, on September 28 
and 30, respectively, the American Medical Writers’ Association, formerly the 
Mississippi Valley Medical Editors’ Association, and the Missouri chapter of 
the American Academy of General Practice will hold their annual meetings at the 
same hotel Programs of all three meetings may be obtained from Harold 
Swanberg, M D , 209-224 W C U Building, Quincy, 111 
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School o£ Medical Illustration — The first school of medical illustration in 
the southeastern United States has been opened at the University of Georgia School 
of Medicine 

The courses are designed to equip illustrators for work in all fields of scientific 
illustration Since a knowledge of the technics of medical illustration is necessary 
for the production of exemplary illustrations m various fields of scientific education 
and publication, special students who wish to apply such technics to a field of 
classical study other than medicine may be accepted 

Only a limited number of applicants are selected each year for the training 
Applications for admission may be addressed to the Registrar, University of Georgia 
School of Medicine, Augusta, Ga 

Convention of Biological Photographic Association — The nineteenth 
annual meeting of the Biological Photographic Association, Inc, will be held in 
Cleveland, September 7 through September 10 The Pre-Convention issue of the 
Biological Photographic Association Journal will include hotel reservation cards 
as well as more complete details of the convention plans Entry blanks for the 
salon may be obtained from Mr William Stevenson, Mt Sinai Hospital, 1800 East 
105th Street, Cleveland 6 Other information concerning the convention may be 
secured from its general chairman, Mr David Lubm, 130 Keats Lane, Berea, O 

Postgraduate Course in Psychiatry and Neurology — A full time post- 
graduate course of twelve weeks in psychiatry and neurology will be offered at 
the Langley Porter Clinic, University of California Medical School, San Francisco, 
August 29 through November 18 The course will be under the chairmanship of 
Karl M Bowman, M D , Professor of Psychiatry, University of California The 
fee will be §200 Program and information may be obtained from Stacy R 
Mettier, M D , Head of Postgraduate Instruction, Medical Extension, University 
of California Medical Center, San Francisco 22 

Japanese Medical Journal — The Japanese Medical Journal, official organ 
of the National Institute of Health of Japan, has been recently released Volume 
1, number 1 appeared in February 1948 The magazine is published bimonthly 

The managing editor of the new journal is Hidetake Yaoi Editorial offices 
are located at Shiba Shirokane Daimachi, Minato-Ku, Tokyo 

All articles appearing in the February 1948 and April 1948 issues are by 
Japanese authors and appear in English 


Book Reviews 


Twentieth Century Speech and Voice Correction Edited by Eniil Froeschels, 

MD Price, $6 New York Philosophical Library, Inc, 1948 

This ^ olume of twenty-two chapters is a senes of essays concerning the various 
phases of corrective speech training organized for professionals and others interested 
in remedial measures 

Emil Froeschels, a leader in speech and voice therapy, organized the volume 
and contributed three of its chapters Two other chapters are written by physicians 
These fi\e chapters deal with the anatomy, physiology and pathology involved in 
speech and in speech defects They also describe surgical measures to correct 
congenital and traumatic lesions The remaining seventeen chapters are written 
by sixteen professional speech and voice teachers, trainers and correctionists The 
volume IS not concerned with training the normal voice but with remedying 
marked defects 

Considerable space is devoted to aphasia, aphonia, dysphoma and related subjects, 
with full discussion of their neurogenic background In line with this, considerable 
space IS deioted to the development and training of the residual ability to hear 
certain tones present in the great majority of those considered to be totally deaf 
The psjchologic aspects of these problems are thoroughly discussed as well as the 
underlying anatomy and physiology 

One chapter is concerned with training the speaking voice and one with training 
the singing \oice However, the major emphasis of the volume is concerned with 
the correction of major defects of speech and with teaching those to speak who 
have ne\er spoken or who have lost the ability to speak The final chapter is on 
voice training after total laryngectomy 

Tuberculosis in Childhood Second edition Revised by Henry F Macauley 

Price, S7 Pp 228 Baltimore Williams & Wilkins Company, 1948 

This book can be recommended to the pediatrician and the general practitioner 
as a good over-all picture of tuberculosis in childhood in all its phases The suc- 
cessful treatment of tuberculous meningitis with streptomycin deserves more 
attention in a book appearing in 1948 than the mere statement that the drug shows 
some promise The advantage of BCG vaccination of tuberculin-negative young 
adults as well as the importance of immediate treatment of primary tuberculosis 
in this age period is particularly emphasized 

Investigations into the Development of the Pituitary and Hereditary 

Anterior Pituitary Dwarfism m Mice By Torben Francis Copenhagen 

Ejnar Munksgaards Forlag, 1944 

This monograph by Torben Francis has been translated from the Danish Its 
object is to study the development of the adenohypophysis m mice with hereditary 
anterior pituitary dwarfism The work of other investigators of the anterior 

pituitary lobe in the experimental animal and in the human being is reviewed in 
detail 

In 1929 Snell found dwarfism m a strain of mice This strain has been studied 
extensnely, particularly with reference to the pituitary gland Two hundred 
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fetuses and young of this strain of mice constitute the material for the experimental 
study They were killed after the age of 9 fetal days, by which time the anlage 
of the anterior pituitary lobe is developed, to the age of 12 days after birth, when 
the dwarf growth manifests itself In addition, the pituitary glands of older mice 
which were dwarfs and some which were normal were studied All the histologic 
observations on fetuses, immature mice, dwarfs and nondwarfs of the dwarf strain 
have been compared with those on mice from a strain which has no hereditary 
disposition to dwarfism 

The technic required to secure the fetuses from the uterus, the method of 
measurement and the excision and embedding of the pituitary gland are discussed 
m detail 

The histology and embryology of the adenohypophysis and other endocrine 
glands of the dwarf mouse from the ninth fetal day to maturity are discussed in 
great detail The role played by the different types of cells in the growth of the 
body IS presented clearly, which is a real contribution to the understanding of 
dwarfism 

This monograph is based on a thorough review of the literature on the anterior 
pituitary lobe and an extensive embryologic and histologic study of the pituitary 
of the strain of dwarf mice The presentation of the material lacks organization 
and makes the reading difficult One has the feeling that the author tried too 
hard to achieve completeness and in so doing sacrificed clarity, which will result 
in the book’s being read less than it should by those who are interested in knowing 
more of this important and interesting structure of the body 

Pathology Edited by W A D Anderson, M D Price, $15 Pp 1,453, with 
1,183 illustrations St Louis The C V Mosby Company, 1948 

This IS an excellent new textbook of pathology written by Dr W A D 
Anderson and thirty-one distinguished collaborators The organization of the 
text IS conventional However, the constant emphasis in relating the postmortem 
findings to antemortem clinical findings and disturbances of function makes the 
book of more interest than older ones The effects of radiation and chemical injury, 
viral, fungus, protozoal and helminthic infections , diseases of the skin, and diseases 
of the skeletal system receive relatively more attention than in most books on 
pathology The extensive bibliographies will be appreciated by graduate students 
and practitioners The book has everything required to make it eminently satis- 
factory for both student and physician It deserves a wide distribution 

Practical Aspects of Thyroid Disease By George Crile Jr, MD, FACS 
Price, $6 Pp 355, with 101 illustrations Philadelphia W B Saunders 
Company, 1949 

This book IS especially valuable because it brings the reader up to date on 
accepted opinions on diseases of the thyroid gland The author has avoided long 
discussions, charts and experimental data and, with a minimum of words, has 
covered each subject well 

The chapters on basic physiology and pathology clearly explain today’s concept 
of these subjects Toxic diffuse goiter and toxic nodular goiter are well dis- 
tinguished with regard to diagnosis and treatment In many minds, there is 
confusion regarding the indications for the use of iodine, antithyroid drugs and 
thyrotropic hormone and for surgical intervention, these are clearly explained and 
differentiated The chapter on the use of antithyroid drugs is especially well 
organized and written 
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Four chapters are devoted to the discussion of malignant tumors of the thyroid 
The author uses the accepted classification of the common carcinomas of the 
thyroid, dividing them into papillary and nonpapillary types, and discusses differ- 
entially the symptoms, pathologic features and treatment 

The chapter on roentgen therapy and the use of radioactive iodine is primarily 
a summary of the opinions of other workers in this field and of results of their 
experiments, together with observations from the author’s limited experience It 
confirms a conviction that that avenue of therapy, while most fascinating, still 
must be left to well organized and controlled clinics for further development 

The book is made complete by inclusion of discussions on the symptoms and 
diagnosis of hyperthyroidism, the technic of thyroidectomy, anesthesia, preoperative 
and postoperative care, complications, inflammatory conditions and extrathyroid 
diseases The reviewer knows of no other single volume which covers the whole 
subject of thyroid disease so clearly, yet briefly, as does this book 

Thyroid Enlargement and Other Changes Related to the Mineral Content 
of Drinking Water (with a Note on Goiter Prophylaxis) By Margaret 
M Murray, J A Ryle, Beatrice W Simpson and Dagmar C Wilson Medical 
Research Council Memorandum no 18 Price, 9d Pp 39 London His 
Majesty’s Stationery Office, 1948 

This booklet brings out most of the well known facts about endemic goiter, 
particularly regarding its etiology and treatment It reports a survey of adolescents 
and young adults in counties and towns in various parts of England and Scotland, 
and of the drinking waters in the same communities, to determine their iodine 
content and “hardness”, findings are correlated with the incidence of endemic 
goiter 

The authors note that McClendon and Williams, in the United States, found 
those areas m which the drinking water contained 3 mg or more of iodine per 
liter to be practically free from goiter By comparison, in England generally it 
was found that an iodine content of 5 mg of iodine per liter was the preventive 
level, this is attributed to the “hardness” of the water In those regions of 
England and Scotland where the water was “soft,” a level of 3 mg of iodine per 
liter prevented goiter, as in the United States 

It had previously been observed that a high incidence of goiter existed in those 
regions where an excess of fluorine was present in the drinking water Admitting 
that the problem is complex, the observers state the belief that goiter was absent 
or minimal in those regions whenever the iodine intake was adequate 

The minimal daily requirement of iodine has never been definitely established, 
but it IS the feeling of these writers as well as of others that even in those regions 
having water of high iodine content, that source must be supplemented by iodine 
in the diet to meet minimal requirements 

A parallel is drawn between the incidence of cretinism and deaf-mutism and 
that of goiter in areas where a deficiency of iodine exists 

Several charts are published which compare the incidence of goiter with the 
iodine content and the “hardness” of available drinking water in specific counties 
m England and Scotland, which should be valuable to physicians and health officers 
The authors postulate and fairly convincingly show that the primary cause 
of endemic goiter is the deficiency of iodine in the available supply of water and 
foods They advocate the addition of iodine, m the form of iodized salt, to the 
diet as the prophylactic treatment 
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A History of the Heart and the Circulation By Frederick A Willius, M D , 
and Thomas J Dry, M A , M B , Ch B , M S in Med Price, §8 Pp 473, 
with 160 illustrations Cloth Philadelphia and London W B Saunders 
Company, 1948 

This book deals with the sources from which knowledge of the heart and 
vascular system arises It is divided into three main sections The first section 
consists of a resume of the chronologic presentation of this subject from 5000 
B C to 1925 AD As this section occupies 225 pages one must realize that it is 
packed with information The section mentions the name of the contributor, the 
subject of his contribution and the date on which the contribution was made The 
story progresses rapidly from era to era but contains information about practically 
everyone who made an important contribution to this subject A good list of 
references follows each chapter in this section 

The second section is made up of a senes of special biographies These are 
short sketches of the lives of the men who the authors believe deserve special 
mention The sketches are well done, but this section is sure to provoke some 
criticism and perhaps a little resentment The authors have attempted to disarm 
this criticism in their preface by suggesting that their selection of subjects for the 
special biographies might not be in agreement with the selection of others They 
point out that the achievement of unanimity in this selection would be impossible 
This is true It would seem that the group might well have been discussed in the 
running account (as indeed they were, briefly) and thus criticism would be avoided 
This reviewer wonders at the omission of Vaquez, Heberden, Herrick and Maude 
Abbott from the list, to mention but a few There are twenty of these special 
biographies They start with Hippocrates and end with Sir Thomas Lewis 
Rudolph Matas is the only survivor in the group Again, a list of references 
follows each biographic sketch 

The third section is written m outline form and contains a chronologic account 
of subject matter Anatomy of the heart and circulation is dealt with chrono- 
logically and then aneurysm and related subjects This is well done 

The book contains no mention of the later surgical operations for heart disease 
or of the subject, of angiocardiography It is assumed that the authors considered 
that these subj.ects were to be discussed as the developments of a later period 

It IS noteworthy that so many fundamental contributions to the subject were 
made by/ persons who today would not be called “cardiologists ” The contributions 
of physicists, surgeons, physiologists and pediatricians abound Neurologists are 
included Among the internists, a great number were, and considered themselves, 
general internists and not “cardiologists ” Rokitansky and Bright, for instance, 
achieved greater fame in fields other than that of heart disease One wonders 
about the advisability of too sharply limiting a special field of endeavor m medicine 
The authprs in the preface point out the possibility of errors’ creeping into such 
a comprehensive work This is particularly true in the matter of credit The 
authors assume that the contribution is always of greater importance than the 
man who made it This is true, but the matter of credit is always of importance 
to the man or to his community or even to his country For instance, the authors 
credit C J B Williams, of Great Britain, with the first report of a successful 
closure of a stab wound of the heart The credit for this usually goes to a different 
AVilhams — Dan Williams, an exceedingly fine Negro surgeon, of Chicago How- 
ever, controversial works are always exceedingly interesting and instructive, and 
this IS no exception 
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CLINICAL AND BIOCHEMICAL STUDY OF REMISSIONS 
IN NONSPECIFIC ARTHRITIS 

Report of a Cose 

BENJAMIN H ARCHER, MD 

NEW YORK ° 

TT IS WELL known that nonspecific aithntis is a disease which is 

characterized b}' relapses and remissions ^ It is also generally 
accepted that whereas there is no specific curative agent for this disease, 
theie are mam measures which hasten remissions in both rheuma- 
toid arthritis and osteoai tin itis - As Hench ^ recently stated m dis- 
cussing the use of gold therapy m rheumatoid aithntis, a remission 
may be obtained by this method m six months in a case in which it 
otherwise might lequiie six jears Using measuies other than chryso- 
theiapy, a smaller peicentage of remissions has been reported after the 
use of such diverse tieatments as hyperthei mia wuth typhoid vaccine, ■* 
111 pen itannnosis with massive doses ot actuated eigosterol (viosleiol) 

From the Aledical Department and the Pathological Laboratories, Brbiix 
Hospital 

1 Archer, B H Chionic Nonspecific Arthritis Etiology and treatment, 
with Sif^ial Reference to Vaccine Therapy, JAM A^102T449 (M?y 5) 1934 

2 (a) Cecil, R L Present Day Treatment of Arthritis, Tr & Stud, Coll 

Physicians, Philadelphia 15 7 (April) 1947 (b) Cecil, R L, and Archer, B H 

Classification and Treatment of Chronic Arthritis, J A M A 87 741 (Sept 4) 
1926 (c) Holbrook, W P Medical Progress Recent Advances in the Manage- 

ment of Patients with Rheumatoid Arthritis, New York Med (Nov 7) 4 17 
(April 5) 1948 

3 Hench, P S Gold Salts for Rheumatoid Arthritis, editorial, Ann Int 
Med 26 618 (April) 1947 

4 (a) Hench, P S , Bauer, W , Boland, E W , Crain, D C , Freyberg, 

R H , Graham, W , Holbrook, W P , Lockie, M L , McEwen, C , Rosenberg, 
E F , and Steelier, R M Rheumatism and Arthritis Review of American 
and English Literature of Recent Years (Ninth Rheumatism Review), Ann Int 
Med 28 66 (Jan ) , 309 (Feb ) 1948 (1;) Geiger, F Fever Therapy m Rheuma- 

toid Arthritis, M Clin North America 27 1123 (July) 1943 

5 (a) Norris, G The Treatment of Arthritis by Electrically Activated 
Vaporized Ergosterol, Rheumatism 3 103 (July-Sept ) 1947 Magnuson, P B , 
McElvenny, R L, and Logan, Cl A Clinical Study of One Hundred and 
Eighty Cases of Arthritis, J Michigan M Soc 46 71 (Jan ) 1947 
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bismuth therapy,® low carbohydrate diets, ^ administration of cmchophen,® 
starvation,® administration of streptococcus vaccine,^® administration of 
foreign protein,^’^ bee venom therapy and even anesthesia 

Of striking significance is the fact that the highest percentage of 
remissions thus far observed has not followed therapy at all, but has 
occurred in cases of arthritis in which the patients became pregnant or 
jaundice developed In 1880, Pletzer reported the case of a patient 
with “hydrarthrosis,” who was helped by pregnancy , attacks ceased 
and remained absent during pregnancy The arthritis recurred and was 
relieved again after four months, when symptoms of toxic diffuse goiter 
appeared In 1890, Gar rod commented regarding the relation of 
pregnancy to “arthritis deformans” (including rheumatoid arthritis and 
osteoarthritis) “It is curious to observe that the occurrence of preg- 
nancy appears to exert opposite influences in different cases, m some 
cases accelerating the progress of the malady, in others acting as a tem- 
porary check on its development ” Other writers have mentioned this 
relation, but Hench was the first to stress its importance He observed 
22 women with arthritis, who had had thirty-seven pregnancies, and 
found that 20 of the 22 had experienced striking relief after one to 
three months of pregnancy There was a sharp relapse in many of these 
cases aliout one month after delivery Moie recently, Holbrook,^® 

6 Douthwaite, A H Treatment of Rheumatoid Arthritis with Bismuth, 
Brit M J 2 276 (Aug 26) 1944 Archer, B H, in discussion on Cecil, R L , 
Treatment of Rheumatoid Arthritis, read before the Bronx County Afedical 
Society, November 20, 1946 

7 Pemberton, R Arthritis and Rheumatoid Conditions Their Nature and 
Treatment, Philadelphia, Lea & Febiger, 1929, pp 246-275 

8 (a) Hench, P S Derivatives of Cinchophen and Their Toxicity, Proc 
Staff Meet, Mayo Clin-? 427 (July 20) 1932, (fc) The Analgesic Effect of 
Hepatitis and Jaundice in Chronic Arthritis, Fibrositis and Sciatic Pain, Ann Int 
Med 7 1278 (April) 1934 This article contains a complete bibliography 

9 Hench, P S The Advantage of Hepatic Injury and Jaundice in Certain 
Conditions, Notably the Rheumatic Diseases, M Clin North America 24 1209 
(July) 1940 

10 Burbank, R , and Christensen, B E Specific Vaccine Treatment of One 
Thousand Cases of Chronic Arthritis, with Results and Clinical Observations, J 
Bone & Joint Surg 13 246 (April) 1931 Wetherby, M, and Clawson, B J 
Chronic Arthritis, with Special Reference to Intravenous Vaccine Therapy, Arch 
Int Med 49 303 (Feb ) 1932 

11 Hench and others,^** p 126 

12 Hench and, others,^" p 127 

13 Hench ® 

14 Hench S'!- Hench ® Complete bibliography appears in Hench, si" Hench,® 
and Hench and others,^® pp 131-137 

15 Cited by Hench, P S Ameliorating Effect of Pregnancj’- on Chronic 
Atrophic (Infectious Rheumatoid) Arthritis, Fibrositis, and Intermittent 
Hydrarthrosis, Proc Staff Aleet, Mayo Clin 13 161 (March 16) 1938 
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rcMewing this subject, stated that he was able to collect from the litera- 
ture, fiom personal communications and from his own observations, 
96 cases of pregnant women ^^lth active arthritis Of this group, 80 
(83 pel cent) shoAAed pronounced improvement or experienced a remis- 
sion during pregnancy In fact, he advised pregnancy for 3 young 
women who had extremely actne and piogressive arthiitis, lesistant 
to all forms of theiapy All 3 became symptom free before the third 
month of pregnancy 

According to Aldred-Brown,^® not every wmman with rheumatoid 
arthritis experiences relief wdien piegnant, but the majority do Flynn 
reported a case in which the condition w'as refractory to various forms 
of treatment, including administration of gold salts, but was relieved 
completel} by pregnancy The arthritis became asymptomatic at the 
fourth month of gestation, and the remission lasted two and one-half 
^ years Reactivation of the disease occurred six w'eeks after completion 
of a second pregnancy At the time of wanting, I have under my care 
3 women wnth rheumatoid arthritis, wdiose symptoms have disappeared 
during pregnane}’’ only to recur wutliin tw’o to four w’eeks after delivery 
One of these patients is of special interest She has had three pregnancies 
and has had a remission during each pregnancy The joint symptoms 
have recurred soon after each deliveiy An anonymous writer reported 
an unusual case of this type in The Journal of the Amo icon Medical 
Association The patient was a woman suffering wnth chronic arthri- 
tis, wdio had had nine pregnancies With each pregnancy she had had a 
remission of the joint disease In this connection, the observation of 
Sclater takes on significance He studied 388 cases of rheumatoid 
arthritis wuth this factor in mind In none of the cases did the disease 
manifest itself during pregnancy On the other hand, the onset of 
rheumatoid arthritis after pregnancy is fairly common and has been noted 
by many writers 

In addition to the physiologic changes of pregnancy, w'hich seem to 
induce a remission in a high percentage of cases of aithritis, the patho- 
logic and biochemical changes of jaundice may be equally efficacious 
The jaundice may be of the hepatocellular or of the extrahepatic obstruc- 
tive type Hemolytic jaundice, on the other hand, seems to be unassoci- 
ated with remissions In the series of 72 cases reported by Hench,®*^ 59 
patients had hepatocellular jaundice and 8 had obstructive jaundice of 

' 16 Aldred-Brown, GRP Rheumatic Diseases, Practitionei 149 209 
(Oct) 1942 

17 Flynn, S E Effects of Pregnancy on Chronic Atrophic Arthritis A Case 
Report, U S Nav M Bull 40 170 (Jan ) 1942 

18 Arthritis Subsiding During Pregnancy, Queries and Minor Notes, 
"J A M A 109 2161 (Dec 25) 1937 

19 Sclater, J G An Analysis of Three Hundred and Eighty-Eight Cases of 
Rheumatoid Arthritis, Ann Rheumat Dis 3 195^ (Dec ) 1943 
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extrahepatic origin Apparently both types of jaundice were equally 
effectual in producing remissions of rheumatoid arthritis In a recent 
statement quoted by Holbrook/'^ Hench stated, “1 have seen only one 
case of rheumatoid arthritis with a significant jaundice not notably 
relieved ” It is worthy of note that in Hench’s series, those patients in 
whom hemolytic jaundice developed were not benefited by the icterus 
It is of further interest that Rawls reported articular relief in latent 
laundice and that Hench ^ has also seen that phenomenon in cases of 
arthritis w ithout visible icterus These observations are in accord with 
a recent experience of my own in a case in which there was a remission 
of long-standing rheumatoid arthritis during an attack of hepatitis with- 
out jaundice 

More recently, Holbrook stated that he had collected the reports 
of 84 cases of arthiitis in which jaundice had developed Of this group, 
pionounced improvement occurred in 54 (64 per cent) after the onset 
of icterus I can recall only 1 definite instance of jaundice, during the 
twenty -fiAe years previous to this report, in over 3,000 cases of chronic 
arthiitis The case A\'as that of a middle-aged woman A\nth rheumatoid 
arthritis She was given cinchophen for one Aveek, and a mild icterus 
developed There Avas a prompt remission of the joint symptoms, which 
lasted only until the jaundice disappeared The arthritis then recurred, 
Avith even greater severity Recently a patient Avith osteoarthritis, who 
had leceived gold therapy six years before and had had jaundice of six 
Aveeks’ duiation, came under my care The patient had noted immediate 
improA’'ement of the arthritis at that time and had had a remission of the 
joint symptoms Avhich lasted until thiee months before I saAV her 

Some investigators have made attempts to apply the clinical obserA^a- 
tion that patients AVith rheumatoid arthritis haAi-e remissions during 
jaundice and pregnancy Hench'’ induced hyperbilirubinemia in arth- 
iitic patients by'^ the intravenous injection of bihrubin-dehydrocholic 
acid (decholin®) mixtures However, the experiments failed to repro- 
duce the results of spontaneous jaundice In addition, he gave trans- 
fusions of jaundiced blood to 4 arthritic patients, Avho received one to 
four transfusions, but no relief was obtained Moie recently^, Gardner, 
SteAvart and MacCallum produced hepatitis by inoculating patients 
Avith rheumatoid arthritis with serum from patients Avith toxic hepatitis 
In 32 of 312 j>atients with rheumatoid arthritis innoculated, jaundice 
deA'^eloped During the incubation period no change in the arthritis 
was noted, but with the appearance of jaundice, dramatic improvement 

20 ReavIs, W B The Relief of Arthritic Symptoms FolloAving Urticaria, 
JAMA 112 2509 (June 17) 1939 

21 Gardner, F , Steivart, A , and MacCallum, F O The Therapeutic 
Effect of Induced Jaundice in Rheumatoid Arthritis, Brit M J 2 677 (Nov 17) 
1945 
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was noted by 18 of the 32 patients, there was a complete i emission in 
10 cases and a considerable improvement in 8 The aiithois stated 
that “experimental hepatitis provides an opportunity of pioviding a 
remission under controlled conditions and the possibility of analyzing 
the mechanism by which it is produced ” 

While these inteiesting attempts have been made to pioduce artificial 
jaundice, clinical application has also been made of the knowledge that 
pregnancy improves the condition of patients with artliiitis Because 
of the striking increase of gonadotropin, pregnandiol and estrogens 
in pregnant women, these hoimones have been given alone and in com- 
bination to patients with arthiitis The results have been generally 
unsatisfactory'^ Some authors have reported favorable results by the 
use of estrogens in arthritis following the menopause,-® but no stiikmg 
remissions have been noted 

Barsi stated that dramatic improvement followed tiansfiisions of 
blood from pregnant women to 28 patients with inti actable aithiitis 
He expressed the belief that some unknown substance, circulating in the 
blood of giavid women, was lesponsible for the improvement 

An explanation for the definite remissions in cases of aithiitis in 
which patients become pregnant, oi in which jaundice develops, has 
thus far eluded us Hench stated the belief that there must be a 
potent common denominator of the two conditions, responsible for the 
clinical improvement He assumed that the common denominator might 
be a biochemical factor ivhich was lacking in rheumatoid arthiitis In 
fact, all investigations made thus far have been predicated on this 
hypothesis Hench was inclined to think that the hypeibilnubinemia 
of jaundice might be the important factor, but he met with failui e in his 
efforts to produce remissions in cases of arthritis by inducing artificial 
hyperbilirubinemia Furthermore, there is no significant increase in 
the serum bilirubin in pregnancy, it is apparently not the biochemical 
common denominator 

Because of the fact that cholestei memia and lipemia aie common to 
both pregnancy and extrahepatic obstructive jaundice, both Bayles®® 

r 

22 Freyberg, R H Treatment of Arthritis with Vitamin and Endocrine 
Preparations Emphasis of Their Limited Value, J A A 110 1165 (Aug 8) 
1942 

23 (a) Cecil, R L , and Archer, B H Arthritis of the Menopause, JAMA 

84 75 (Jan 10) 1925 (&) Comroe, B I Arthritis and Allied Conditions, 

ed 2, Philadelphia, Lea & Febiger, 1941, p 295 

24 Barsi, I A New Treatment of Rheumatoid Arthritis, Brit M J 2 252 
(Aug 16) 1947 

25 Bayles, T B , and Riddell, C B Plasma Lipids in Patients with Rheu- 
matoid Arthritis Receiving Gold Salt Therapy and During Pregnancy Am T M 
Sc 208 343 (Sept ) 1944 
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and Freyberg-® investigated the cholesterol and lipid fractions in 
rheumatoid arthritis They found no evidence of any deficiency of 
these factors in their cases I believe it unlikely that an increase in 
cholesterol plays any role in the remission of arthritis in patients who 
become pregnant or in whom jaundice develops, for several reasons 
1 As a rule, hypercholestermemia is not present m jaundice of hepato- 
cellular origin In fact, the value of cholesterol may be low, because 
of a drop in cholesterol esters Yet, patients with arthritis do experience 
remissions with hepatitis 2 Many untreated diabetic patients with a 
high cholesterol value in the blood have arthritis I have observed this 
combination on numerous occasions 3 In cases of myxedema with a 
high cholesterol value in the serum, there are a goodly number of 
instances of arthritis of the degenerative t\ pe 4 As already noted, 
the blood cholesterol in patients with arthritis is within normal range , 
there is no deficiency present that an increase in cholesterol theoretically 
might overcome 

It is pertinent, at this point, to note that there is no evidence at hand 
to indicate that nonspecific arthritis is a deficiency disease All avail- 
able data, as summarized by Comroe,-® tend to show that the fasting 
blood sugar, basal metabolism, urea nitrogen, nonprotem nitrogen 
plasma carbon dioxide-combming powder, alkaline phosphatase, serum 
bilirubin and serum calcium, as w^ell as the cholesterol and the plasma 
lipids, are all wuthin normal range m cases of rheumatoid arthritis or 
osteoarthritis What is more, there is no convincing evidence at hand 
that patients with arthritis have a vitamin deficiency 

For yeais, some students of aithritis have tried to connect rheumatoid 
arthritis with some vague hepatic deficiency, perhaps with a hepatic 
dysfunction in the nature of a failure of the detoxifying factors of the 
liver “But the idea has been incapable of proof since no significant 
pathological lesion in the livei has been noted and a few studies wuth 
different tests of hepatic function have shown no consistent hepatic 
insufficiency” (Hench 

My own studies of hepatic function in nonspecific arthritis were made 
with the aid of the cephalin flocculation test, the thymol turbidity test 
and the albumin globulin rati6 The results obtained in 20 cases of 

26 Block, W D , Buchanan, O H, and Freyberg R H Serum Lipids m 
Patients with Rheumatoid Arthritis and in Patients with Obstructive Jaundice A 
Comparative Study, Arch Int Med 68 18 (July) 1941 

27 Cantarow, A , and Trumper, M Clinical Biochemistry, ed 3, Philadelphia, 
W B Saunders Company, 1945, p 429 

28 Bayles and Riddell Block, Buchanan and Freyberg^e 

29 Comroe,^®’^ p 92 ' 

30 Hench, P "S , and others Problem of Rheumatism and Arthritis 
Review of American and English Literature for 1938, Ann Int Med '13 1837 
(April) 1940 
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rlicuni&toid arthritis and osteoarthritis bear out the contention of 
Hench and his co-editors that there is no evidence of liver dysfunction 
m untreated cases of nonspecific arthritis The cases in which treatment 
has been given, especially with potentially hepatotoxic drugs, such as 
gold compounds and bismuth preparations, present another problem and 
will be discussed later in this paper 

From the foiegoing data, it seems valid to infei that at the time of 
this report there is no known specific biochemical deficiency m non- 
specific arthritis which theoi etically could be overcome by an over- 
production of the factor in jaundice or piegnanc}’’ Indeed, the only 
defimtel) knovn biochemical change in nonspecific arthritis is a tend- 
ency, in some cases, to a mild hyperglobuhnemia But, inasmuch as this 
biochemical change is also present in many instances of jaundice, it is 
not likely to be of any significance as an explanation of remissions in 
chionic arthritis 

Another hypothesis suggests itself The improvement noted clinically 
during pregnancy or jaundice in patients \\ith arthritis may bear no 
relation at all to a biochemical deficiency in arthritis The remissions 
may be the result of some biochemical factor or gioup of factors common 
to both pregnancy and jaundice, whose piesence m a case of arthritis 
might prove antagonistic to any further rheumatic activity In other 
words, it is definitely conceivable that an increase m the blood iodine, 
the occurrence of hepatic damage and/or dysfunction, and the presence 
of ketosis, all of which biochemical changes may occur m jaundice and 
pregnancy,®^ may singly or in combination be the reason for remissions 
of arthritis in pregnancy and jaundice What is more, the changes may 
prove to be the explanation of such remissions as follow therapy with a 
gold compound and are less frequently observed with other forms of 
treatment 


Biochemical Changes vi Pregnancy’’ 

Diminished dextrose tolerance, with tendency to urinary sugar 
Decreased serum- albumin 
Increased blood iodine 
Increased basal metabolism 

Decreased blood nonprotein nitrogen and urea nitrogen 
Increased blood cholesterol 
Increased plasma fatty acid 
Increased plasma phospholipid 

31 Archer, B H Liver Function Tests in Nonspecific Arthritis, with Special 
Reference to Hyperglobuhnemia, to be published 

32 Hench and others,^"* p 113 

33 Davis. J S , Jr Protein Studies in Atrophic (Rheumatoid) and Hyper- 

trophic Arthritis, J Lab & Clin Med 21 478 (Feb) 1936 Comroe^sb „ o? 
Archer i 

34 Cantarow and Trumper,27 pp 153 ^ 219, 514 and 520 



368 


ARCHIVES OF INTERNAL MEDICINE 


Decreased serum calcium 
Increased serum phosphatase activity 

Decreased plasma carbon dioxide-combining power, with tendency to ketosis 
Histidine in urine 

Increased gonadotropin, pregnandiol and estrogens 
■^Modified after Cantarow and Tiumper,^^ p 569 

Bwchenncal Changes m Hcpatocellnlaj Jaundice* 

Diminished dextrose tolerance, with tendency to urinary sugar 
Decreased serum albumin 
Increased serum globulin 
Increased blood bilirubin 
^Increased blood iodine 

Excessive urinary urobilin and bilirubin 
Decreased plasma prothrombin 
Tendency to decreased plasma urea nitrogen 
Impaired hippunc acid synthesis 
Impaired sulfobromophthalein excretion 
Positive reaction to cephahn flocculation test 
Positive value for thymol turbidity test 
^Lowered blood chloride content 
Increased plasma fatty acid 
Ty rosin in urine 


•= Modified after Cantarow and T rumper,^' p 572 

Biochemical Changes in Extiahepatic Obstnictivc Jaundice* 

Diminished dextrose tolerance, with tendency to urinary sugar 

Decreased serum albumin 

Increased blood bilirubin 

Increased urinary bilirubin 

Increased blood iodine 

Decreased plasma prothrombin 

Increased blood cholesterol 

Increased blood fatty acid 

Decreased blood calcium 

Increased serum phosphatase activity 

Tendency to impaired sulfobromophthalein excretion 

Variable urinary urobilin 

* Modified after Cantarow and Trumper,-" p 572 

Biochemical Changes Common to Hepatic Jaundice, Eifiahepafic Obstnictivc 

Jaundice and Piegnancy 

Diminished dextrose tolerance 
Tendency to urinary sugar 

Tendency to blood and urinary amino acids (histidine in pregnancy, tyrosine 
m hepatic jaundice) 

Decreased serum albumin 
Increased plasma fatty acid 
Increased blood iodine 
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It IS woithy of note that the six biochemical changes common to the 
till ee conditions ai e, f oi the most part, directly i elated to hepatic damage 
and/oi dysfunction 

On the othei hand, the elevation of the blood iodine le\el is of 
special inteiest It is consistent with the knoiMi fact that the basal 
metabolic late is inci eased m pregnancy and may, at times be elevated 
111 hepatocellular and obstiuctive extiahepatic jaundice.*® The increase^ 
blood iodine, repoited b}^ many obseiveis to be present m both foims 
of jaundice, tends to bespeak an inci eased basal metabolic late m these 
conditions^' Houevei, the evidence at hand is against any consistently 
elevated basal metabolic rate m pai enchymatous livei disease^® It is 
onlv the occasional patient who shovs an ele^ated rate, and e^en then 
theie is no evidence to piove that the inciease in the metabolic late is 
the lesult of hyperthyroidism 

Of course, the presence of increased blood iodine m both piegnancy 
and jaundice may have a diffeient significance It is conceivable that 
the blood iodine is low in nonspecific arthiitis and that the elevated 
blood iodine level in the two conditions which pioduce i emissions in 
arthiitis may compensate foi this deficiency While we ha\e no figuies 
for the blood iodine level in nonspecific aithritis. the fact that my 
clinical attempts to saturate these patients with massive doses of lodme 
ha^e failed completel} to help the joint symptoms is against the assump- 
tion that the level is low Indeed, most patients were unable to tolerate 
large doses (30 minims daily [1 9 cc ] ) of stiong iodine solution U S P 
(Lugol’s solution), as the drug seemed to mciease the aiticulai pains 

As already noted, the other biochemical changes which aie common 
to pregnancy and jaundice aie those related to hepatic damage and/or 
dysfunction The evidence of impairment of hepatic function in preg- 
nancy is supported by many authorities DeLee and Greenhill,®” dis- 
cussing hepatic changes in the lattei months of pregnancy, state 

The liver is enlarged and hypeiemic and normally exhibits no histologic 
changes There is more bile present, dilatation of the bile passages and 
ectasis of the central veins The increased cholesterm content of the bile may 
explain the frequency of gallstones m child-bearing women Mechanical factors 
contribute also Multinuclear cells presumably from the placenta, even portions 
of Mill, are sometimes found as emboli m the hepatic vessels The integrity of the 

35 Cantarow and Trumper,^^ p 514 

36 Archer, B H Basal Metabolism in Livei Disease, Queries and Minor 
Notes, JAMA 138 1132 (Dec 11) 1948 

37 Salter, W T The Endocrine Function of Iodine, Cambridge, Mass , 
Harvard University Press, 1940, p 86 

38 Aub, J C , and Aleans, J H Basal Metabolism and Specific Dynamic 
Action of Protein m Liver Disease, Arch Int Med 28 173 (Aug ) 1921 

39 DeLee, J B , and Greerthill, J P Pi inciples and Practice of Obstetrics, 
ed 9, Philadelphia, W B Saunders Company, 1947, p 83 
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liver IS severely taxed by pregnancy and some of its functions do not always meet 
the demands (1) — The need of the mother and fetus for iron causes much 
destruction of the erythrocytes which results m an excess of biliary pigments — 
a cholemia occurs in at least 20 per cent of pregnant women (2) — The glycogenic 
function IS often disturbed as evidenced by hyperglycemia, the rapidity with which 
administered levulose appears in the urine, and the fact that a brief deprivation 
of carbohydrate results in acetonuria (3) — The urogemc function is also sub- 
normal and the liver is frequently unable to arrest all the unreduced albumin 
absorbed from the intestines (4) — The complicated fat metabolism of the liver 
IS often disturbed, and therefore a tendency to ketonemia exists because the fatty 
acids are not burned into carbon dioxide and water The same is true of insuf- 
ficiently amimzed proteins and the alkali reserve is thus teduced The alteration 
of the hepatic cells is most pronounced in eclampsia, hyperemesis and puerperal 
infection (5) — The requirements placed on the liver as a detoxicating organ are 
enhanced by pregnancy 

In Ins monograph on diseases of the hver, Inchtman summarizes 
his views on the subject 

A variety of opinions exist concerning the function of the liver during normal 
pregnancy A high percentage of abnormalities in liver function tests has been 
recorded The question has been raised whether this indicates a truly patliologic 
state It may merely signify overtaxed function of the liver due to increased 
metabolic demands during pregnancy However, pathologic changes in the liver 
favor the viewpoint that a significant number of disturbed tests depend on toxic 
liver damage It is interpreted that the increased functional requirements of 
pregnancy may lead to a latent hepatopathy 

According to Cantarow and Tiumper,^’^ some degree of impairment 
of hepatic function, judged by normal standards, may be present in a 
relatively large percentage of women during pregnancy, particularly 
during the last few months Additional evidence of hepatic damage in 
pregnancy has been reported by Wade and Richman These investi- 
gators found that the serum of approximately one fifth of normal 
pregnant women gave positive results in cephalm flocculation tests at 
term (The authors listed an even higher figure [one third] but 
included a 2 plus rating in the cephalm flocculation test as a positive 
reaction I consider only 3 plus and 4 plus ratings as significant 
In view of the evidence already presented, I am unable to agree with 
Wade and Richman that positive results m cephalm flocculation tests m 
pregnancy are “false positives ” I am inclined to view positive reac- 
tions in late pregnancy as an evidence of impairment of hepatic function 

40 Lichtman, S S Diseases of the Liver, Gallbladder and Bile Ducts, 
Philadelphia, Lea & Febiger, 1942, p 639 

41 Cantarow and Trumper,-" p 519 

42 Wade, L I , and Richman, E E The Cephahn-Flocculation Test in 
Mothers and Newborn Infants, J Lab & Clin Med 30 6 (Ian ) 1945 

43 Kibrick, A C , and Clements, A B A Comparative Study of the Serum 
Albumin-Globulin Ratio, the Cephalin-Cholesterol Flocculation, and the Thymol 
Turbidity Tests for Liver Function, J Lab & Clin Med 33 662 (June) 1948 
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In vle^^ of the elevated basal metabolic rate of pregnancy (increased 
20 or 30 pel cent in some cases), and the known hepatotoxic effect of 
b}pertbyroidism,^* theie is reason to believe that the elevated metabolic 
rate of piegnanc} may be a competent exciting cause of the hepatic 
damage and/or d}sfunction piesent This aspect of the pioblem has 
been lefeired to the obstetric division of the Bionx Hospital for 
fill thei im estigation 

The hepatic damage and dysfunction that occur in hepatocellular 
jaundice are too well known to require any comment It is significant 
that hepatic change with minimal jaundice, or even without jaundice, 
may produce i emissions m aithiitis This fact would tend to suggest the 
impoitance of hepatic damage and the relative unimportance of jaundice 
per se except in so far as jaundice is an indication of hepatic involve- 
ment In this connection, it is well to recall that in cases of hemolytic 
jaundice in mIucIi there is no parenchymatous hepatic damage,’® remis- 
sions of joint sjmptoms do not occur This tends to support the thesis 
that it is not the jaundice which is the important factor in bringing 
on remissions in arthritis It is evident that the biochemical changes 
in hemohtic icterus are different from those of hepatocellular jaundice 
and extrahepatic obstructive jaundice 

Biochemical Changes in Hemolytic Jaundice ” 

Decreased blood cholesterol 
Decreased plasma phosphatide 
Increased plasma fat 
Increased blood bilirubin 

Negative reaction to direct van den Bergh test 

Variable capacity for bilirubin excietion 

Excessne unnarj urobilin 

Increased fecal urobilinogen 

Blood methemoglobin 

Decreased blood \olume 

Increased plasma volume 

* After Cantarow and Trumper,-" p 573 

It IS also fairly clear that the manner m which extrahepatic obstruc- 
tive jaundice works to produce remissions in arthritis must be due 
to its secondary effects It is well known that any long-standing 
lesion of the biliary tract pioduces hepatic damage and/or dysfunction 

44 Salter,'*^ pp 210 and 212 Rowe, A W Endocrine Studies The 
Association of Hepatic Dysfunction with Thyroid Failure, Endocrinology 17 1 
Jan -Feb ) 1933 Barr, in Cecil, R L , and Kennedy, F Text-Book of Medicine, 
Philadelphia, W B Saunders Company, 1927, p 1328 Means, J Liver and 
Toxic Goitre, Tr A Am Physicians 45 71, 1930 

45 Karsner, H T Human Pathology, Philadelphia, J B Lippmcott Comnanv 
1926, p 406 
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of varying degree, dependent on the duration and sevent} of the 
obstruction 

Inasmuch as the biochemical changes common to extrahepatic jaundice 
and pregnancy are only those which are also common to hepatocellular 
and extrahepatic obstructive jaundice, it is reasonable to suppose that 
it IS these factors, rather than those biochemical changes primarily 
due to biliary obstruction, which play a role in the remission of joint 
symptoms Those biochemical changes associated with extrahepatic 
obstructive jaundice, and not as a rule, with hepatocellular jaundice, 
such as the increase m the serum alkaline phosphatase oi the absence 
of urobilin in the urine, are not present in pregnancy Inasmuch 
as all three of these conditions, namely, pregnancy, hepatocellular 
jaundice and obstructive jaundice, are able to bring on remissions 
in arthritis, it seems logical to suppose that onl}'- those biochemical 
factors which operate m all three conditions are possible potential 
common denominators of remissions of joint symptoms 

As previously mentioned, remissions may occur in cases of arthritis 
after the use of a variety of therapeutic agents, m addition to resulting 
from pregnanc)'- and jaundice In this connection, it is important to 
note that all these therapeutic agents are potentially hepatotoxic 
There is an extensive literature covering the hepatotoxic properties 
of gold salts, salicylates, cinchophen, aminopynne, bismuth compounds, 
fever therapy, and hypervitaminosis with vitamin D This literature 
will be reviewed in an article to be published Transient remissions 
in arthritis, which I as well as others have observed following surgical 
operations, may be due to the hepatotoxic properties of the anesthetic 
employed Ethyl chloride and solution of tribromoetlianol (avertin®) 
are definitely hepatotoxic,^®^ and of course chloroform is a hepatic 
poison (Salter^") The hepatotoxic effects of the newer barbiturate 
anesthetics are also being investigated 

In view of these considerations, one is tempted to speculate as 
to whether the antiarthritic factor and the potent common denominator 
of not only pregnancy and jaundice, but also of gold salts, bismuth 
compounds, fever therapy, cinchophen, and possibly even the sahc^dates 

46 (a) Popper, J , and Steigmann, F Differential Diagnosis Between Medi- 

cal and Surgical Jaundice by Laboratory Tests, Ann Int Med 29 469 (Sept ) 
1948 (b) Lichtman,4o p 158 

47 Cantarow and Trumper,-" pp 460 and 448 

48 (a) Ottenberg, R , and Spiegal, R The Present Status of Non-Obstruc- 

tive Jaundice Due to Infectious and Chemical Agents, Medicine 22 27 (Feb ) 
1943 (b) Lichtman,'>o pp 109, 117, 394, 720 and 731 

49 Archer, B H The Correlation of Anti-Rheumatic Drugs and Other 
Therapeutic Agents with Liver Damage, to be published 

50 Pohle, F J Anesthesia and Hepatic Function, Wisconsin M J 47 449 
(May) 1948 
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mid aminopynne, are hepatic damage and/or dysfunction The 
liypothesis is made all the more attractive because of the observation 
made by many students of the subject, that the arthritic patients in 
u horn toxic reactions develop respond best to treatment ® 

A case is reported in some detail, as it illustrates the approach 
to the problem which the author has been using m an attempt to 
prove the hypothesis that the potent common denominator of remis- 
sions in nonspecific arthritis is hepatic damage 

REPORT or CASE 

Past Hisloiy — O M, an unmarried Negro woman of 22, was admitted to the 
Bronx Hospital on July 15, 1948 She was suffering with joint pains of one 
j ear’s duration She had been in good health until August 1947, at which time she 
had polyarthritis, involving the knees, shoulders, elbows, wrists, ankles and finger 
joints The condition lasted for four months At the onset, she was hospitalized 
for two and a half months at Bellevue Hospital Roentgenograms of the 
joints, taken at Bellevue Hospital, revealed the presence of atrophic arthritic 
changes of the interphalangeal joints, of both knees, and of both elbows A 
roentgenogram of the chest show^ed the presence of diffuse interstitial changes 
throughout both lungs The hilar lymph nodes were enlarged, as were the 
paramediastinal lymph nodes on the right side A senes of electrocardiogi aphs 
were essentially wnthin normal limits The result of a Mazzini test was negative 
The sedimentation rate w'as 35 mm in one hour After the patient’s discharge 
from Belle\ue Hospital, subcutaneous nodules developed in the neck, around the 
elbows. 111 the hands and over both knees The arthritis had gradually become 
worse, and during the three months previous to her admission to Bronx Hospital 
she had had pain and swelling of the ankles, knees, w'rists, fingers and elbows 
Since November 1937 she had had a profuse, yellowish-white vaginal discharge 

Physical Examination — Physical examination revealed a chronically ill young 
Negro woman The temperature was 992 F , the pulse rate 102, and the respira- 
tory rate, 20, the blood pressure was 114 systolic and 78 diastolic The eyes 
showed some puffiness of the upper lids, but the pupils were normal The tonsils 
were not enlarged, and the thyroid was not palpable, the neck showed a few 
posterior cervical lymph nodes, which were discrete and tender The lungs were 
normal on percussion and auscultation, cardiac examination gave essentially nega- 
tive results, and the liver and spleen were not palpable There was tenderness of 
a diffuse nature over both lower quadrants, and there was some mild tenderness 
111 the hvpogastrium Extension and flexion of the elbows were limited because 
of pain, but there was no swelling or deformity The wrists, also, were tender 
but not swollen There was swelling of the metacarpophalangeal joints of both 
hands, and there was fusiform swelling of the finger joints The epitrochlear 
lymph nodes were enlarged, and the axillary lymph nodes were also palpable 
There was no definite enlargement of the inguinal lymph nodes Results of 
the neurologic examination were completely negative 

Laboiatoiy Examination — The blood count showed 3,210,000 red blood cells, 
hemoglobin concentration of 62 per cent and 7,600 white blood cells, with 61 
per cent polymorphonuclear leukocytes and 39 per cent lymphocytes The 
Wassermann and Kahn reactions were negative The sedimentation rate (Win- 
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trobe method) was 38 mm in one hour Blood chemistry values were nonprotein 
nitrogen, 20 8 mg per hundred cubic centimeters , sugar, 88 mg , alkaline phos- 
phatase, 13 2 mg , calcium, 12 S mg , phosphorus, 5 4 mg , and serum protein, 8 2 
Gm (albumin, 3 6 Gm , globulin, 4 6 Gm ) Urinalysis revealed a specific gravity 
of 1 008, a trace of albumin, innumerable white blood cells, with clumping, and no 
led blood cells Urethral and cervical cultures were negative for gonococci 
The vaginal smear was normal Results of an agglutination test for Brucella 
abortus were negative Repeated aspirations of gastric material revealed no 
tubercle bacilli, the reaction to the cephalm flocculation test was 1 plus in 
twenty-four hours and 2 plus in forty-eight hours The value for the thymol 
turbidity test was 1 7 units , the sulfobromophthalein test show'ed 2 per cent 
dye retention in forty minutes and none in one hour 

Four serial electrocardiograms failed to show any evidence of myocardial 
damage, the P-R interval was within normal limits 

Roentgenogiaphxc Erauwiattou — Roentgenograms of the chest show'ed a 
diffuse and almost miliary type of increased bronchovascular markings and 
enlargement of the mediastinal and hilar lymph nodes Similar roentenograms, 
made during the patient’s three month stay in the hospital, indicated no obvious 
change Roentenograms of the hands showed nothing significant Roentgeno- 
graphic examination of the pelvis, shoulders, knees and ankles show'ed no bony 
abnormality 

Course — The patient was given a first injection of gold salts on Aug 4, 1948 
The dose w'as 10 mg of gold sodium thiosulphate, given intramuscularly Next 
day, the liver function tests were repeated, and the reaction to the cephalm 
flocculation test w'as 1 plus in twenty-four hours and 2 plus in forty-eight hours 
The value for the thymol turbidity test was 17 units The sulfobromophthalein 
test showed 2 per cent retention in forty minutes and none at the end of one 
hour A dose of 25 mg of gold salts was given on August 10 After this pro- 
cedure, the reaction to the cephalm flocculation test was 1 plus in twenty-four 
hours and 1 plus m forty-eight hours The value for the thymol turbidity test was 
0 7 units The third dose of gold salts was 35 mg and was given on August 15, 
the reaction to the cephalm flocculation test remained 1 plus in twenty-four hours 
and 1 plus m forty-eight hours, but the value for the thymol turbidity test rose 
to 6 6 units The value for total serum protein was 8 9 Gm (albumin, 4 S Gm , 
globulin, 4 4 Gm ) , the sulfobromophthalein test show’ed 5 per cent dye retention 
m one-half hour and 2 per cent at the end of one hour 

Up to that point, there had been no change m the arthritic condition On 
August 25, because of the presence of both arthritis and possible sarcoidosis, the 
patient was given viosterol (50,000 units twice daily) The dosage was increased 
on August 27 to 50,000 units three times daily, and on August 31 to 50,000 units 
four times daily On August 27, the patient was given 50 mg of gold sodium 
thiosulphate On August 28, the level of serum protein w'as 8 2 Gm per hundred 
cubic centimeters (albumin, 3 6 Gm , globulin, 4 6 Gm ) The reaction to the 
cephalm flocculation test was 2 plus m twenty-four hours and 3 plus m forty-eight 
hours The value for the thymol turbidity test was 8 3 units The tests were 
repeated on September 3 The value for serum protein w'as 7 9 Gm (albumin, 
3 4 Gm , globulin, ,4 5 Gm ) The reaction to the cephalm flocculation test w'as 2 

51 Macrae, D E Calciferol for Lupus and Other Conditions) Brit J Dermat 
60 159 (May) 1948 
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plus jn twenty-four hours and 3 plus m foity-eight hours, the value for the thymol 
turbidity test was 8 1 units At that time, the arthritis began to show considerable 
improvement There was considerably less pain and stiffness of the joints 
Objectively, there was a diminution of the swelling of both the knuckles and the 
fingers, and the patient showed increased motion of both fingers and elbows 
All therapy was discontinued at this time because of the definite evidence of 
hepatic damage 

It is of interest to note that the patient showed evidence of renal irritation 
at the same time that the liver function tests disclosed evidence of hepatic damage 
On August 30, urinalysis revealed a specific gravity of 1 010, a trace of albumin 
and many red and white blood cells On September 8, the value for blood uric 
acid w'as 5 mg , and the urea clearance w'as 46 per cent (normal is 75 to 130 
per cent) The value for blood urea w'as 116 mg, and a Fishberg concentration 
test showed a fixed specific gravity of 1006 

On September 8, the patient began to complain of tenderness m the right 
upper abdominal quadrant, accompanied w'lth nausea and vomiting There was no 
pronounced rise in temperature Tliere was no icterus The sedimentation rate 
was 38 mm m one hour The blood count showed hemoglobin, concentration, 
59 per cent , 2,780,000 red blood cells per cubic centimeter , 4,000 white blood cells, 
W'lth 82 per cent polymorphonuclear leukocytes and 18 per cent lymphocytes, 
alkaline phosphatase, 5 3 mg , total protein, 8 4 Gm (albumin, 4 1 Gm , globulin, 
4 3 Gm ) , icterus index 2 , nonprotein nitrogen, 22 4 mg , uric acid, 5 mg , and 
calcium, 10 8 mg The reaction to the cephahn flocculation test was 1 plus 
in twenty-four hours and 2 plus in forty-eight hours The value for the thymol 
turbidity test was 8 1 units The icterus index on repetition was 3 At that time, 
the arthritic condition continued to improve, and the patient w'as practically free 
of pain She w'as given a transfusion ^ 

On September 20, the patient still complained of epigastric pain, but the 
arthritis seemed to be quiescent The liver function tests were repeated Blood 
chemistry values were total protein, 8 5 Gm (albumin, 3 9 Gm , globulin 4 6 
Gm ) , the icterus index, 2 , cholesterol, 160 mg , and cholesterol esters, 62 per 
cent The reaction to the cephahn flocculation test was 2 plus in twenty-four 
hours and 2 plus in forty-eight hours, the value for the thymol turbidity test was 
84 units 

On September 26, nausea w’as still present The liver was then definitely 
palpable and tender Biopsy of a section of the liver was done, but the section 
showed no intact parenchyma Histopathologic examination of the enlarged 
right epitrochlear lymph node showed disintegration of the lymph follicles , the 
capsule was for the most part intact, no specific diagnostic features were present 

After October 1, clinical improvement of the hepatitis began The liver w'as 
no longer distinctly palpable, and there was no tenderness in the right upper 
quadrant From that point on, there was gradual but definite clinical improve- 
ment The last liver function tests were made on October 12, w'lth these results 
Reaction to the cephahn flocculation test was 1 plus in twenty-four hours and 1 
plus m forty-eight hours , the value for the thymol turbidity test rose still further, 
to 9 2 units, the hemoglobin concentration was 64 per cent, there were 3,400,000 
red blood cells and 5,950 white blood cells, with 57 per cent polymorphonuclear 
leukocytes and 43 per cent lymphocytes On October 23, the patient showed no 
clinical evidence of hepatitis There seemed to be a complete remission of the 
arthritis, and she was discharged from the hospital 
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COMMENT 

Several points are of interest in this case 

1 The patient apparently had two conditions She had an acute 
exacerbation of chronic rheumatoid arthritis In addition, she probably 
had sarcoidosis, in spite of the negative results of biopsy of the lymph 
node 

2 Results of the liver function tests made prior to therapy were 
normal After administration of two potentiall}^ hepatotoxic drugs, 
gold salts and viosterol m massive doses, a toxic hepatitis suddenly 
developed The patient may have had latent sarcoidosis of the liver 
as a contributory factor, but of that there was no proof 

3 The hepatitis was of the nonictenc type, the icterus index being 
normal on repeated examinations (Hepatitis without jaundice is now 
a recognized entity, but it is sometimes overlooked ) 

4 The patient had a prompt and definite amelioration of the 
arthritis, coincidentally with laboratory evidence of hepatic damage 
and prior to the clinical onset of the hepatitis 

5 The thymol turbidity test proved to be more sensitive in this 
case as an indicator of hepatic damage than the cephalin flocculation 
test This is consistent with the observation of others,®- and with 
my own growung impression,^® that the MacLagen test is a more 
sensitive test of hepatic damage than is the Hanger test At the 
Bronx Hospital, w'e use both tests and the albumin globulin ratio 
concurrently, as the three most sensitive and practical tests at our 
disposal for detection of minimal hepatic damage We agree with 
Popper and Steigman that by using all three tests simultaneously, 
instead of depending wholly on the cephalin flocculation test, the 
percentage of positive findings in hepatic damage is increased 

6 Renal function tests were employed to determine any possible 
nephrotoxic eflrect of the administration of gold salts and viosterol 
Evidence of renal damage was disclosed, although clinically there were 
no definite signs of renal involvement However, the underlying renal 
picture was obscured by the presence of a genitourinary infection in 
this case 

7 The case points up the necessity of making liver function tests 
serially m cases of arthritis in which gold salt therapy is being given 
At the time of this report, rheumatologists are making routine blood 
counts, platelet counts and examinations of urine in cases in which 
chrysotherapy is being given, but it is clear that one must also make 
liver function tests and not wait for the appearance of icterus before 
discontinuing gold therapy 

52 Popper and Steigmann <6 Stillerman, H B The Thymol Turbidity Test 
in Various Diseases, J Lab & Clin Med 33 565 (May) 1948 
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111 addition to the hospital case reported, I have followed 8 private 
cases of nonspecific arthritis, making the cephahn flocculation test 
while the patients w^ere being treated with gold salts, cmchophen, 
bismuth subsalicylate, pregnant mare serum (antex® and anteron®) 
and a foreign protein preparation containing thiamine and cysteine 
(piocystamine®) In all cases, the reaction to the cephahn floccula- 
tion test w^as negatne prior to the institution of therapy In 3 cases, 
the reaction to the cephahn flocculation test became positive (3 plus) 
after therapy In 1 case, clinical evidence of nonictenc hepatitis 
developed, wdnch w'as mild and of short duration , the patient received 
fifteen injections of bismuth subsalicylate and tw’'enty injections of 
pregnant mare serum before transient hepatitis developed after one 
w'eek’s use of neocinchophen (15 grains [1 Gm ] daily) There was 
a remission of joint symptoms, wdnch lasted three w^eeks, and then there 
was a recurrence of the joint pains, principally in the form of a dorsal 
spondylitis In another case of seveie iheumatoid arthritis, a 3 plus 
reaction to the cephahn flocculation test w'as noted after fifteen 
injections of bismuth salicylate There w'as no clinical evidence of 
any hepatic disturbance The patient had a complete remission of 
the arthritic symptoms except for a stiff but painless shoulder, wdiich 
yielded to treatment wnth wdiirlpool baths She has continued to 
receive injections of bismuth subsalicylate once monthly for the six 
months previous to this report and, thus far, is clinically w'ell The 
reaction to the last cephahn flocculation test was negative Another 
instance occurred in a typical case of osteoarthritis, in which the 
reaction to the cephahn flocculation test w^as 3 plus after nine injections 
of bismuth subsalicylate The patient had a complete remission of 
symptoms tw'o months previous to this report and has maintained 
improvement to the tune of writing She is still receiving an injection 
of bismuth subsalicylate once every three weeks It is of interest 
to note that the result of the cephahn flocculation test rose to 3 plus 
when the patient was given 4 grains of thyroid U S P daily, m 
addition to the injection of bismuth subsalicylate, and of further 
interest that m the other 5 cases, in which thus far there has been 
no change m reactions to the cephahn flocculation test, there has 
been no clinical improvement 

It is emphasized that the latter observations are of a preliminary 
nature They are presented at the present time primarily to stimulate 
the interest of other investigators to join me in a concerted effort 
to determine whether or not hepatic damage and/or dysfunction is 
the potent common denominator of remissions m nonspecific arthritis 
It IS clear to me that there are too many ramifications of this problem 


S3 Prepared by Lakeside Laboratories 
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for one investigator, and that the cooperation of many persons will 
be needed to perform the task My purpose in the present contribution 
has been chiefly to suggest a working hypothesis and to point out some 
methods of study which ma)'' help to prove or disprove its validity 

SUMMARY AND CONCLUSIONS 

1 There appears to be a basis for the concept that the potent 
common denominator for the remissions seen in cases of nonspecific 
arthritis in which the patients become pregnant, or in which jaundice 
develops, is hepatic damage and/or dysfunction 

2 The same hypothesis may explain the remissions observed in 
cases of arthritis after the use of gold salts, bismuth compounds, 
cinchophen, fever therapy, viosterol in massive doses and other hepato- 
toxic drugs and therapeutic agents 

3 There are six biochemical factors present in pregnancy which 
operate also m hepatocellular and extrahepatic obstructive jaundice 
For the most part, these biochemical changes are the result of hepatic 
damage and/or dysfunction 

4 These common biochemical denominators, singly or in combina- 
tion, may possess antirheumatic properties 

5 A method of approach is described which may help to establish 
the validity of the hypothesis which has been proposed It consists 
of the simultaneous administration of gold salts and large doses of 
viosterol, to produce mild toxic hepatitis The administration of these 
agents is carefully controlled by serial liver function tests and renal 
function tests 

6 As a corollary, this approach suggests a method of treatment 
of nonspecific arthritis with a new rationale 

The present communication is in the nature of a preliminary report 
Its chief purpose is to stimulate the interest of other students in the 
subject It IS felt that the magnitude and ramifications of the problem 
are such that they require the cooperation of many in\estigators 


1964 Grand Concourse 
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INCIDENCE 

^ I 'HE POPULARITY of the barbiturates \vith the medical pro- 
fession and the laity has contributed greatly to the pronounced 
rise in the rate of poisonings and deaths due to their use In 1946 
the city hospitals of New York were reporting 1 death every thiity- 
six hours due to this type of drug’^ 

Of the many barbituric acid derivatives which have been made and 
introduced to the medical profession, about twenty are used in clinical 
medicine today Estimates have indicated that 230,CX)0 pounds of 
barbiturates vere manufactured in 1936, whereas 550,000 pounds, or 
more than twice as much, were produced m 1945 This alone is 
indicative of the tiemendous increase in the use of these drugs 

As each new drug is developed and detailed to the medical pro- 
fession, it tends to enjoy a period of popularity In 1936, the fashion- 
able drug to use was phenobarbital or pentobarbital sodium , m 1944, 
it was seconal sodium® (sodium 5-allyl-5-[l-methyl-butvl] baibiturate), 
and now it is the latter combined with an equal proportion of amytal 
sodium® (amobarbital sodium [sodium isoamylethylbarbiturate] ) , the 
combination being known as tuinal ® 

Hambourger made a detailed study of the use of barbiturates in the 
years 1928 to 1937 - In twelve hospitals m our major cities, with a 
total admission of 1,254,464 patients, 643 barbiturate poisonings were 

From Montefiore Hospital 

Read at the meeting of the Pittsburgh Anesthesiology Society, March, 1948 

1 Goldstein, S W Barbiturates Blessing and Menace, J Am Pharm A 
(Scient Ed) 36 5-14 (Jan) 1947 

2 Hambourger, W E The Promiscuous Use of Barbiturates Analysis of 
Hospital Data, J A M A 114 2015-2019 (May 18) 1940 
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recorded, of which 47, oi 7 3 per cent, were fatal In a similai buive> 
made in the same hospitals but covering only a five year peiiod. name!) 
1940 to 1945, the hospitals were noted as having a total admission of 
1,060,275 patients, and 566 baibiturate poisonings were reported^, 
in this instance the death rate was not reported It is noteu oi thy that 
m the ten year period 643 cases were reported and that in the lattei 
period, encompassing only five years, 566 cases weie repoited, how- 
ever, the total number of admissions was not significantly different 
A compilation of lecords by state authorities m* 1936 show^ed that 
355 deaths were due to barbituiates wheieas in 1944 theie weie 502 
deaths from this cause Seveial states w'hich have showai an inciease 
m deaths due to baibituiates are listed in the accompanying table The 
number of deaths is a certain indication of the increasing incidence of 
barbiturate poisoning 


Sujctdal and Accidental Deaths Caused by Baibitui ates’’ 


St ite 

1930 

1937 

193S 

1939 

1940 

1941 

1942 

1943 

1944 

194) 

California t 

n 

31 

29 

32 

30 

03 

52 

93 

lOS 

19, 

Illinois 

33 

03 

50 

61 

70 

70 

24 

SO 

33 

00 

JIassaebusetts 

22 

20 

20 

22 

24 

35 

20 

28 

22 

42 

Nev lork t 

51 

49 

02 

58 

00 

Cd 

73 

87 

98 

42 

Ohio 

28 

21 

45 

32 

55 

71 

42 

88 

oS 

72 

Oregon t 

0 

0 

5 

4 

o 

0 

5 

1 

4 

10 

Pennsyh ania t 

12 

13 

10 

15 

18 

20 

18 

21 

IS 

10 

Kansas 

3 

4 

3 

9 

11 

3 

3 

3 

1 

0 

Utah t 

2 

0 

5 

3 

1 

1 

1 

3 

0 

9 

Iowa 

4 

9 

15 

9 

8 

14 

5 

5 

s 

9 


* Data from National Offleo of Vital Statistics and State Statistics, United States Publii 
Health Service 

t Indicates states that enacted lavs as of Oct 1, 1045 regulating sale of barbiturates 
4 Indicates states evercising control of sale of barbiturates by regulation ns of Oct 1, 1945 

SIGNS AND SYMPTOMS 

The clinical picture of the deeply narcotized patient is stnkmgl} 
characteristic The patient is in coma His lespiration is usually slow 
and shallow, and cyanosis is present How^ever, if the patient has 
acquired pneumonia because of being in a coma for a number of hours 
he may exhibit rapid, shallow respiration (case 1) The pulse is lapid 
and the blood pressure very low If tbe patient has hypei tension the 
blood pressure may fall into the normal range The pupils may be 
centrally fixed and moderately dilated oi pinpoint in size , the light 
reflex may be sluggish or absent The deep reflexes are absent oi 
depressed, and the Babinski reflex may be positive Little response is 
noted on painful stimulation over the supraorbital and mastoid areas 
The passage of a stomach tube usually does not elicit a gag reflex It'is 
wise to examine the skin caiefully for bullous and crusted lesions and 
for areas of pressure necrosis 
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Ihe less depressed patient shows no diop in blood pressuie, no 
c}anosis and faiily lesponsive leflcNres A good sign for the depth 
of depiession is the absence of the gag leflex when a stomach lube is 
passed The patient ma} meiei}'^ exhibit dro\vsiness, slightly dilated 
pupils and a sluggish i espouse to painful stimuli 

DIAGNOSIS 

The diagnosis of this condition may piesent a peiplexiiig pioblem 
An eftoit should always be made to obtain a history, if the patient is 
comatose, caieful questioning of the lelatives and friends should be 
earned out A seaich of the patient’s loom and clothes should be made 
It necessau the police oi othei authoiities should be called iii for 
help Capsules oi boxes with a piesciiption number may then be 
lound and the ph3sician oi druggist ma) be called in an effoit to 
determine the natuie and amount of the diug supplied This pio- 
cedure is essential m ordei to dilTeientiate diug poisoning from othei 
causes of coma Usually the patient is an intelligent peison wdio has 
had easA access to the diug used and has been m contact with some 
phase ot medical woik \ complete ph}sical examination, blood count, 
urinal} SIS studies of blood chemistiy and lumbar puncture w^hen indi- 
cated should be done as quickly as possible This may aid in differentiat- 
ing iiiemia, diabetic coma, insulin shock, alcoholism, cerebral hemoi- 
ihage and the meningitides Samples of an} medicament that the 
patient ma} possibl} have taken should be investigated, and it is 
wise to haie the gastiic w'ashings and mine analyzed for barbituiates 

The patient should be admitted to the emergency room rathei 
than to a private looin or a waid The emergency room should be 
equipped with all the necessary mateiials for immediate treatment so 
that one is not kept w'aiting foi the suction machine, stomach tubes, 
oxygen and emergency diugs Valuable time can thus be saved 

TREATMENT 

It IS essential to evolve a loutine method of ti eating the patient 
wuth barbiturate poisoning First, adequate oxygenation of the patient 
is insuied by insertion of an oral oi nasopharyngeal airway and 
administration of oxygen by mask or catheter Should the respiration 
be so depiessed that the patient is breathing only foui to eight times 
a minute, it may be necessary to use some means of artificial lespiration 
to increase the lespnatory late to eighteen or tw^enty times per minute 
It may even be necessary to pass an endotiacheal catheter It is 
important that the expiratory phase of respiration be just as free from 
obsti uction as the inspiratory phase, for in a person w ho is depi essed and 
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who tries to exhale against obstruction pulmonary edema may develop 
in the course of a few hours Oxygenation of the patient must be insti- 
tuted before any analeptic drugs are used, for in the presence of 
severe hypoxia stimulating drugs may be depressant rather than 
stimulating ® 

With the reestablishment of adequate oxygenation, one next turns 
to the circulator)’- system Evidence of depressed circulation is not 
uncommon If efforts at resuscitating the patient are to be successful, 
immediate improvement of the circulation must be brought about This 
IS done by the immediate establishment of continuous intravenous 
injection of fluids If there is no response in the pulse and blood pres- 
sure aftei the patient has received ISO to 200 cc of fluid intravenously 
it may be necessaiy to resort to the use of a continuous infusion of 
5 mg of phenylephrine h3’-drochloride (neo-synephrine hydrochloride®) 
or 100 mg of ephedrine hydrochloride U S P in 500 cc of plasma 
or isotonic sodium chloride solution U S P The rate at which the 
fluid IS injected into the patient is governed by the blood pressure If 
the blood pressure shows signs of pronounced elevation the rate is 
decreased, if the pressure remains low the rate is increased It can- 
not be too strongly emphasized that it is only by the maintenance of a 
good circulation that one can treat the patient further 

Once the respiratory and circulatory systems have been checked 
and the proper treatment instituted, one may examine the patient in 
an effort to determine the exact degree of depression Often a patient 
may be unconscious on admission after taking a relatively small amount 
of barbiturate, that is, 10 to 40 mg Pressure on the mastoid process or 
on the supraorbital ridge may induce some response in such a comatose 
patient The pupils may be pinpoint in size oi moderately dilated but 
react to light rather sluggishly The patient will come out of the coma 
within a few hours if untreated 

The next step is to empty the gastrointestinal tract of its contents 
Thorough washing of the stomach with the use of a large stomach tube 
may produce a considerable amount of the unabsorbed drug This 
should be sent to the laboratory for barbiturate analysis After the 
stomach has been thoroughly washed, it is well to put in 2 to 4 ounces 
(60 to 120 cc ) of a saturated solution of magnesium sulfate U S P. 
as a cathartic, to produce a rapidly acting diarrhea and sweep the 
remaining traces of the drug out of the small and large intestine, thus 
preventing further absorption The patient should be catheterized, 
since he may have a distended bladder, the specimen should be 
analyzed to determine the barbiturate present 

3 Frankenstein, H Personal communication to the authors 
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USE OF ANALEPTIC DRUGS 

The use of analeptic chugs depends on the depth of narcosis The 
patient who lesponds favorably to the few simple tests mentioned 
previousl} is one who has taken a minimal amount of barbiturate, 

1 e . 10 to 40 glams (0 65 to 2 59 Gm)'oi one who has taken a 
considerable amount but has been brought to the hospital before the 
full eftect of the drug has become manifest To asceitam the exact 
status of the patient, a small test dose of one of the mildei analeptic 
drugs such as iientamethylenetetrazol (metiazol®) or nikethamide may 
be given Five t o 8 cc of metrazol® given intravenousl y will produce 
a stiong effect in a patient nho is in coma but who has taken only a 
minimal amount of barbiturate Within only a minute or two the patient 
may groan, try to move about or q .\ en attempt to sit up Such a patient 
requires no fuither treatment 

The patient \\ ho does not respond to this test dose may be considered 
dangerousl) depiessed and lequires furthei treatment If the patient 
shows signs of activity m his leflexes aftei injection of 20 to 30 cc of 
metrazol® mtiavenousl) , an equal dose should be given intramuscularly 
In a relatively shoit space of time, the patient gradually becames 
depressed again Another mtra\enous injection should then be given, 
but only 20 to 25 cc of metrazol®’ is lequiied before the reflexes become 
active This is again follow^ed by an intramuscular injection equal to 
the intravenous dose The procedure is repeated until the patient 
responds to intravenous and intramuscular injection of about 2 cc of 
the drug, when it is no longer necessary to stimulate the patient 

The last type of patient is the one wdio demonstrates profound 
narcosis Picrotoxm U S P is used m tieatment of this condition 
It IS usually administered through an intravenous tube, at the rate 
of about 0 5 cc per thirty seconds The quantity given is that necessary 
to produce an effect on the central nervous system, the earliest manifesta- 
tions being twutchmg of the lips and the muscles of the neck or of the 
fingers The moment this reaction is observed the intravenous admm- 
istiation of picrotoxm is discontinued, and the quantity wdiich was 
being given intravenously is then given intramuscularly When the 
patient again demonstrates signs of depression the procedure is repeated 
Again, the second dose should be somewdiat smaller than the first 
and the thud smaller than the second The reduction is continued to 
the point where the patient responds to 2 or 3 cc of picrotoxm, at 
which time metrazol® is substituted and -the procedure described for the 
moderately depressed patient carried out When an effect on the central 
neivous system can be obtained with 3 or 4 cc of metrazol® injected 
intravenously it is wise to discontinue further medication, to avoid 
overstimulation of the central nervous system 
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Amphetamine (benzedime®) and sodium succinate have not been 
successful in our hands in tieatment of the deeply narcotized patient 
However, oui experience m the use of these drugs has been limited 
In addition to the specific drugs just named, is essential that 
othei supportive therapy be employed The intravenous injection of 
fluids to maintain body hydration, and, if the patient remains in a 
comatose state foi several days, the employment of blood plasma, protein 
hydrolysates and the antibiotic diugs are essential As the effect of 
the baibituiate weais off and the patient reaches a state of consciousness. 



Grains of Barbiturate 

Fig 1 — Recorded cases in which a definite amount of barbiturate was known 
to have been taken 

he tends to become extiemely restless It may be necessary to adminis- 
ter 10 to 12 grains (0 65 to 0 78 Gm ) of chloral hydrate U S P or 
1 or 2 diachms (4 or 8 cc ) of paraldehyde U S P as a sedative 
One cannot overstress the impoitance of having the patient constantly 
watched 

The patient almost always should be given antibiotic drugs in 
theiapeutic doses, in order to prevent the almost inevitable hypostatic 
pneumonia The patient in deep naicosis usually shows elevation of 
temperature on admission, probably due to bronchopneumonia but 
possibly only the hyperthermia produced by the barbiturates- 
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KEPORT 01- CASES 

Thiee cases, icpresenting the vanous depths of narcosis, aie pre- 
sented They are pail of the senes of 33 cases summarized m figure 1, 
in which It will be noted that the majoiity of the patients took a nonlethal 
dose of barbiUnales 

CAsn 1 — A while female nuise of 24 w'as brought to the emergency room in 
deep coma and obviously cyanotic She w'as last known to have been conscious 
fort\-one hours before admission Iheic were no leflexes The pupils were 
inoderateb dilated and did not react to light A slight degree of cyanosis was 
present The pulse rate was 130 beats pci minute, the respiration rate was 60 
beats per minute and was shallow 3 here was no activity of the intercostal muscles, 
and breathing was mainh diaphragmatic in character Blood pressure was 100 
sjstohc and 80 diastolic The inedi.al aspect of both knees show’ed elongated 
e\ca\ating lesions about 1 inch (2 5 cm) wide, which w'ere raw and weeping 
On the right hip, below the iliac crest, an edematous, erythematous patch 3 by 5 
inches (7 5 by 12 5 cm) was noted Bullous lesions of the dorsum of the right 
foot and hand w ere also present The patient w’as treated with oxygen immediately 
after the insertion of a nasophar} ngeal tube Intravenous administration of fluids, 
in the form of dextrose and sodium chloride injection U S P , was begun, picro- 
toxm and metrazol® were guen through these Forty-five milligrams of picrotoxin 
was gnen intraveiiouslj’ before a response w'as obtained, the patient was then given 
the same dose intramuscularlj Three to 27 mg of picrotoxin was given every 
hour for a total of 93 mg Metra/ol® w'as then substituted and given each hour 
until a total of 68 5 cc had been administered Only 1 cc of benzedrine® was used 
The patient’s stomach w'as washed, and she w'as catheterized The intramuscular 
injection of penicillin w'as begun As the blood pressure continued to fall con- 
tinuous intravenous injection of fluid w’as begun, w’lth the addition of neo-synephrine 
hydrochloride ® Since the patient did not respond to the large quantity of analeptic 
drugs, a spinal puncture w’as done, but results of the examination were negative 
Frequent physical examinations revealed rales in the right lung, and a diagnosis 
of bronchopneumonia Avas made The gastric washings and the urine were negative 
for barbiturates, but a trace of mercury w'as found in the urine In view of these 
findings, British antilewisite (2, 3-dimercaptoproponal) w’as given every four hours 
On the second day in the hospital, the patient’s pupils were less dilated and began 
to react to light The urinary output continued to be good, and the intravenous 
injection of fluids was continued Suction of the throat produced moaning and 
coughing Early in the morning of the patient’s third day in the hospital, the blood 
pressure fell again, administration of 10 mg of neo-synephrine hydrochloride® m 
dextrose and sodium chloride injection U S P was begun with improvement in 
the blood pressure Later on the same day, the patient showed greater response 
to painful stimulation Her condition continued to improve, and she then began 
to complain of sore throat, burning on urination and a cough She became completely 
lucid on the fourth day and was discharged from the hospital on the eighth 
day On questioning she disclosed that she had taken 90 grains (6 Gm ) of 
seconal sodium ® 

Case 2 — The patient, a white male accountant of 35, was brought into the 
hospital in coma His wife stated that he had been depressed lately and had been 
taking seconal sodium® for insomnia He had had previous association with 
numerous pharmaceutical companies A suicide note was found among his belong- 
ings, but no evidence of medicaments or bottles was found Physical examination 
revealed a Avell developed and Avell nourished cyanotic man, m coma, with pinpoint 
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pupils which did not react to light All refleves were depressed The heart and 
lungs were normal There was a laceration of the left wrist Blood pressure was 
110 systolic and 90 diastolic, the pulse rate was 112 and the temperature 99 F 
The stomach was washed, and 1 ounce of a solution of magnesium sulfate U S P 
was injected into the tube The patient was given 1 unit of plasma, and the injection 
of 1,000 cc of a 5 per cent solution of dextrose U S P in sodium chloride solution 
was begun Five cubic centimeters of picrotoxin, 3 cc of metrazol® and 3 cc of 
benzedrine® were given Oxygen was given continuously, and suction was per- 
formed frequently after insertion of a nasopharyngeal tube The patient was 
catheterized , 28 ounces (794 Gm ) of urine was obtained A.fter the use of 
analeptic drugs 50,000 units of penicillin vas administered every three hours 
The patient began to react in a few hours, at which time the temperature was 
101 F , it rose the next day to 103 F but fell on the third day to normal The 
patient responded in approximately twelve hours A psychiatrist was consulted, 
a diagnosis of a reactive depression made and the patient discharged from the 
hospital in good physical condition He did not divulge the amount of barbiturate 
taken 

Case 3 — A white w'oman of 52 was admitted to the emergency room aftei having 
taken 42 grains (2 72 Gm ) of tuinal ® She had been depressed because of atrophy 
resulting from a fracture of the left arm nine months before and was on the verge 
of a nervous breakdown She had b^d six operations on the arm since the fracture 
Relatives stated that she had been extremely upset and depressed about the 
prospects of another operation 

Examination revealed a well developed and well nourished white woman 
The blood pressure was 122 systolic and 74 diastolic The patient's color was 
good, and she responded to painful stimuli Reflexes w'ere normal, and the pupils 
reacted in a normal manner Numerous factitious lesions w’ere noted over the 
skin The stomach was w^ashed, and a nasopharyngeal tube was inserted, but the 
patient began to moan and groan on its insertion After 2 cc of nikethamide was 
given, she sat up and began to talk She was given penicillin, fluids were injected 
intravenously, and she was discharged on the fifth day at the hospital 

COMPLICATIONS 

The chief complication in barbiturate poisoning is bronchopneu- 
monia In every case of se\ ere poisoning prophylactic antibiotic therapy 
should begin as soon as the emergency treatment is completed 

If the patient has been m a state of circulatory collapse there may be 
inadequate glomerular filtration and poor urinaiy output, with prerenal 
azotemia This condition as well as the pneumonia, which may produce 
lassitude, stupor, confusion and disorientation, may mislead the physician 
into believing that the patient is still under the influence of the barbitu- 
rates The condition should be checked constantly with intake and 
output charts and by determination of the nonprotein nitrogen level 
of the blood The use of plasma and of intravenous injections of hyper- 
tonic solution of dextrose in sodium chloride solution will help to 
increase the urinary flow 

Another important and frequent^comphcation is extreme restlessness 
of the patient after recovery from the acute poisoning The patient, 
in coming out of the coma, may rub the skin off his elbows, feet, legs. 
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knees and back owing to Ins lestlessness Less pionounced symptoms of 
anxiety, “nervousness” and iriitability aie observed as subjective and 
objective signs When the patient becomes restless, small doses of 
chloral hydrate U S P or paraldehyde U S P aie effective 

The traumatic effects of insertion of the nasopharyngeal and lavage 
tubes are also minor problems m convalescence Hoarseness and “sore 
throat” aie frequent sequelae of the emergency therapy instituted 
These conditions usually clear m a day oi two In the meantime, 
lozenges and gaigles may add to the comfort of the patient 

A natural idiosyncrasy to the drug may manifest itself in the form 
of myalgic, arthritic or neuralgic pain, which may be severe and may 
last for days or weeks after the di ug has been completely excreted The 



Fig 2 — Areas of pressure necrosis along medial aspect of both knees in a case 
of profound barbiturate poisoning 


pain may appear in paroxysms, it is most frequently localized ovei 
the neck, shoulder, scapular region and arms ^ 

An observation made on 2 of our most recent patients revealed 
peculiar lesions of what appeared to be areas of pressure necrosis 
along the medial and anterior aspect of the knees (fig 2) One of 
the patients had deeply excavated lesions along the medial aspect of 
the knees, with weeping and oozing of serum The lesions were so 
severe that skin grafts were necessary before healing took place Other 
lesions included crusted areas and bullae on the legs, on the anterior 
aspect of the knees and on the buttocks 

4 Weiss, S The Indications and Dangers of Sedatives and Hypnotics with 
Special References to the Barbituric Acid Derivatives, Internat Clin 1 38-66 
(March) 1936 
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Other lesions, of a type pieviously described,® were also observed 
in these 2 cases These were bullae which ranged in diameter from 1 cm 
to 5 or 6 cm and were filled with clear serum , this type of lesion has 
been described as a nonatopic acquiied sensitivity reaction to the 
drugs Examination of the skin of each patient may aid in diagnosis, 
a thorough check of the skin should be made in all cases of coma 
Other cases m which pressure necrosis accompanied barbiturate poison- 
ing have come to our attention 

The patient who has an allergy such as asthma, hay fever, angio- 
neurotic edema or urticaria may exhibit swelling of the eyelids, cheeks 
or lips With the use of antihistaminic drugs, ephedrme or epinephrine 
these conditions may be treated successfully 

It has been observed that hyperthermia without the presence of 
infection is also a fiequent complication in barbiturate poisoning It 
IS difficult to explain this reaction but the effect of the barbiturates on 
the temperature-regulating mechanism in the brain is thought to 
be the cause Pulmonary edema, which in all probability is due to 
depiession of the central nervous system, has also been observed 

Finally, after complete physical recovery, a psychiatrist should be 
consulted for further treatment of the patient 

SUMMARY AND CONCLUSION 

The incidence of barbiturate poisoning, both accidental and suicidal, 
is definitely increasing The majority of patients, however, ingest a 
nonlethal dose 

The patient, when admitted to the hospital, should be treated in 
the emergency room, where all necessaiy equipment and drugs should 
be available Adequate oxj^genation, suctioning, support to the circu- 
latory and respiratory system, elimination of any drugs from the gastro- 
intestinal tract and orientation as to the depth of the narcosis are the 
most important practical measures in handling such a case One should 
not employ the powerful analeptic drugs unless they are definitely 
indicated The patient must constantly be watched and nursed One 
important measure to prevent pulmonary complications is the use of 
antibiotic drugs prophylactically 

With the definite increase of poisonings due to barbiturates, there 
should be stricter regulations regarding dispensation of the drugs 
Though many states have laws governing the sale of barbiturates, they 
are easily obtained by the laity Further legislative measures are 
indicated in an effort to reduce the increasing incidence of barbiturate 
poisonings 

5 (a) Weiss ^ (b) Goodman, L , and Gilman, A The Pharmacological Basis 

of Therapeutics, New York, The Macmillan Company, 1941, p 145 



AEROSOL AND MICRONIZED EPHEDRINE AND PENICILLIN 
THERAPY OF DISEASES OF THE LOWER 
RESPIRATORY TRACT 

Treofment of Bronchitis, Bronchiectasis ond Intrinsic Asthma 
SAMUEL J WEINBERG, MD 

AND 

GEORGE L PACKER, MD 
LOS ANGELES 

T he sequence of bionclual infection, bronchiectasis and fibrosis 
and asthma, with its enoimous actual subsequent morbidity, has 
lightly led to considerable study of the well recognized favorable efitects 
of penicillin inhalation therapy ^ The problem has been one of deter- 
mining the easiest and least harmful method of placing the penicillin 
in contact with the offending bacteria Inhalation has circumvented 
the prime defect of parenteral therapy, namely, deficient circulation of 
blood in the fibrosed areas, yet there has remained the barrier of the 
diseased and irritated bronchi and bronchioles 

One of us (S J W ) had been impressed by observation of the 
long-continued relief afforded ambulatory persons with diverse types 
of chronic bronchial asthma by repeated inhalations of mechanically 
nebulized 3 per cent solution of ephednne sulfate U S P Similar use of 
vaporized epinephrine U S P and other bronchodilators was reported 
several years ago - In the present experimental work, the administra- 
tion of ephednne, in either nebulized or dust form, immediately pre- 

Published with permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility 
for opinions expressed or conclusions drawn by the authors 

From the Department of Medicine, University of California School of Medi- 
cine, Los Angeles, (Dr Weinberg), and the Department of Medicine, General* 
Medical and Surgical Hospital, Veterans Administration Facility (Dr Packer) 

1 Levine, E R Inhalation Therapy in Chronic Bronchial Infections, Dis 
of Chest 8*295, 1947 Segal, M S, Levinson, L, and Miller, D Pemcillm 
Inhalation Therapy m Respiratory Infections, JAMA 134 762 (June 28) 
1947 Pngal, S J Studies with Medicated Aerosols, Ann Int Med 28 814, 
1948 

2 Graeser, J B , and Rowe, A H Inhalation of Epinephrine for Relief 
of Asthmatic Symptoms, J Allergy 6 415, 1935 Richards, E W , Jr , Barach, 
A L, and Cromwell, H A Use of Vaporized Bronchodilator Solutions m 
Asthma and Emphysema Continuous Inhalation Method for Severe Asthmatic 
States, Am J M Sc 199 225, 1940 
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ceded the inhalation of penicillin (nebulized oi micronized, respectively) 
m persons vi^ho had previously received diverse forms of therapy The 
objects of this study were (a) to observe and compare the effects of 
ephednne-penicilhn inhalations in the moist and dry forms and {b) to 
determine an effective and practical form of therapy for ambulatory 
patients with advanced bacterial bronchjitis, with or without attendant 
bronchiectasis and bronchial asthma 

METHODS 

The period of treatment for purposes of this study was empirically set at three 
weeks Inhalations were given twice daily (morning and afternoon) for one 
week and once daily for the next two weeks Inhalation of 30 mg of ephednne 
sulfate U S P over a period of five minutes was immediately followed bj 
inhalation of 100,000 units of crystalline penicillin calcium over a period of ten 
minutes ® Oral lavage with plain water followed the treatment 

The vaponefnn® type of nebulizer, attached to the tank of an air compressor 
unit, proved satisfactory for moist inhalations, the rate of air flow being set at 
7 liters per minute Ephednne and penicillin dust, ground to an average diame- 
ter of 1 5 to 4 microns, was inhaled through the simple oral apparatus described 
by Taplin and Bryan ^ The therapeutic agent was mixed with S parts of 
micronized lactose U S P Originally, traces of sucrol and vanillin were added 
for sweetening and flavoring Sucrol was later eliminated 

PROCEDUKE 

The series consisted of 39 men, all ambulatory, and with an average age of 
53 years Of these, 31” were in residence in the Domiciliary Home, Veterans 
Administration Facility, while 7 were treated while undergomg hospitalization 
because of aggravation of the condition of the respiratory tract and 1 was an 
outpatient All had previously been hospitalized and studied at various times, 
the diagnoses including (a) severe chronic bronchitis, (b) bronchiectasis, (c) 
emphysema and (d) pulmonary fibrosis Twenty-seven had varying degrees of 
asthma Initially, all patients had a roentgenographic study of the chest, culture 
of sputum, determination of the twenty-four hour volume of sputum, blood count 
for eosinophilia, spirometric determination and, when possible, an exercise toler- 
ance step test Though a roentgenogram of the chest was made before and after 
treatment of the first IS patients, little or no change was evident, and a film was 
made thereafter only before treatment All patients in the series underwent 
comparable procedures on completion of the therapy 

Seventeen of the patients received aerosol ephedrine-penicillin solution, while 
22 were treated with a micronized ephedrine-penicillin mixture Two of the 
former group and 7 of the latter failed to complete the course Two were 
found to have pulmonary tuberculosis, 1 had bronchogenic carcinoma, 2 inanition 
and 3 gave a questionable reaction to treatment 

The bacteriologic analysis consisted in culture on blood agar mediums and 
bacterial identification of twenty-four hour specimens of sputum, both being made 

3 The micronized ephednne U S P and penicillin used in this study were 
supplied by George V Taplin, M D 

4 Taplin, G V, and Bryan, F A Administration of Micronized Thera- 
peutic Agents by Inhalation or Topical Application, Science 105 502, 1947 
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immediately belore and alter the three week course of treatment No attempt 
was made to study the bacterial population, rather, the over-all volume of 
bacterial changes was determined 

The step test, utilized in the case of persons not incapacitated, provided for 
ascent and descent of a one flight, ten step staircase to the point of inability to 
continue by reason of dyspnea Admittedly, this method gave only an approxi- 
mate estimate of exercise tolerance because of possible daily individual variation 
and bronchospasm 

RESULTS 

It IS apparent from the accompanying chart that both the aerosol 
and the dust form of ephednn-penicilhn inhalations bi ought about a 
considerable reduction m the volume of sputum Exercise tolerance 
was increased in both types of therapy, but, while vital capacity was 
definitely improved with the micioni/ed therapy, results were varied 



Comparison of results after treatment with nebulized (aerosol) and 
micronized (dust) ephednne sulfate and penicillin calcium 

with the aerosol method Five patients had increased, 5 diminished 
and 2 unchanged tolerance No explanation is offered unless it be 
that the disease was so advanced in several of the latter patients that 
exercise tolerance tests were not feasible and bronchospasm was easily 
produced 

Both the moist and the dry therapy resulted in a pronounced 
1 eduction in bacterial flora (table 1) Staphylococci, streptococci, 
diphtheroids and pneumococci were those most commonly eliminated, 
u^hile other organisms showed a reduction in extent of growth 

Though the 28 patients (14 in each group) who completed the full 
course were of the same sex and fell into the same general disease clas- 
sification, a strict comparison is impossible because of variations m 
constitution and age and in the severity of the disease The extent to 
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which infection, emphysema, asthma, bronchiectasis and fibrosis were 
present were also variables However, from study of the clinical data 
(table 2) several impressions of comparative efifects may be gained 
No allergic manifestations were observed with the moist therapy, 
and m only 1 instance was there a complaint of systemic reaction On 

Table 1 — Organisms Obtained from Sputum Cultures 


Patients ■nith Patients with 

Prethernpy Growth Post therapy Grow th Patients 
« , , « , with 
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^ r 

Moder 

— ^ 

No 

Organism 

Heavy 

ate 

Slight Hcavj 

ate 

Slight 

Growth 

Ncbuibcd JEphedrine and Penicillin 




Lscherichia coli 

1 

1 


j 

1 


■ierobacter aerogcncs 


2 

1 1 

1 

1 


Diphtheroids 

■1 


2 
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Staphylococcus albus 

1 

2 

2 


1 

4 

Hemolytic Staphjiococcus aureus 

1 
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1 

2 

Anhemolytic streptoeoccus 

1 

1 
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Streptococcus viridans 

2 

2 




2 

Bacillus subtilis 


1 

1 


3 

1 

Pneumococcus 

1 

3 



o 

2 

Hemophilus influenzae 

1 



1 

1 

1 

Neisseria catarrhalis 

1 

1 


2 
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Hemolytic streptococcus 


1 

1 
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13 

14 

n 1 
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13 
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Micronized Ephedrine-Penicilhn Mixture 




H mfluenzae 



1 



1 

Str hemolyticus 


2 




2 

Pneumococeus 
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N catarrhalis 
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Staphylococcus aureus 
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Staphylococcus albus 
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A, aerogenes 

1 

4 


1 

3 

1 

Str vindans 


3 
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1 

Esch coll 
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2 

3 

1 

Diphtheroids 


1 

1 


1 

1 

Beta hemolytic streptococcus 

1 

1 




2 

Proteus vulgans 


1 



1 


Totals 

3 

24 

5 

3 

18 

16 


Table 2 — Comparison of Clinical Data foi Patients Treated ztntli Aerosol and 
Mtcronised Ephedrine and Penicillin 


Aerosol Form, Micronized Ponn, 

l\umber of Patients Number of Patients 

^ ^ 

Improved Unimproved Improved Unimproved 


Cough 

11 

3 

16 

2 

Dyspnea 

0 

5 

11 

7 

Thoraeic discomfort and pain 

11 

3 

13 

5 

Insomnia 

7 

7 

12 

6 

Anorexia 

6 

8 

9 

9 


After completion of the course of penicillin therapy, 2 patients treated with the aerosol 
preparation and 11 patients treated with the micronized preparation required no further 
epinephrine or ephedrine 


the other hand, 3 persons refused further treatment after seveial days 
of dust inhalation, 1 because of nausea following oral dryness and a 
saccharine taste, a second because of aggravation of urticarial eczema 
and a third because of headache, insomnia and slight palpebral edema 
Several others in this group also complained of oral dryness and a 
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sweet taste, followed by nausea These symptoms were slight m degree 
but lasted about a half houi despite oral lavage on completion of 
inhalation 

Comparative roentgenograms without the use of iodized oil U S P 
m the first 15 cases showed change (impiovement) in only 1 Undoubt- 
edly, employment of iodized oil U S P m studies of bronchiectasis 
by the method of HennelU would have been more fruitful, but this 
was not feasible Roentgenograms weie taken only at the outset, to 
rule out carcinoma or tuberculosis 

Tightness in the chest, obviously bronchospasm, was frequently 
leheved with the pieliminary administration of ephedrine This 
obseivation led us to utilize the micionized method of ephedrine inhala- 
tion in a one week follow-up study of a number of the asthmatic 
patients as a substitute for epinephrine by injection In every instance, 
relief obtained through inhalation, using 30 mg of ephedrine sulfate, 
equaled previous relief aftei hypodeimic injection of 0 3 to 0 5 cc of 
epinephrine solution U S P 

General relief of bronchospasm and pain on coughing during the 
three week period was approximately equal for the two groups 
Similarly, cough was less, with fewer interruptions of sleep, and 
dyspnea on exertion was less pronounced after treatment In a number 
of patients the increased well-being was marked by improvement in 
appetite 

COMMENT 

The subjects of this study, in contrast to a great majoiity of the 
patients with infections of the upper respiratory tiact briefly treated 
with dust penicillin by Krasno, Karp and Rhodes,® were victims of 
chronic infection of the lowei respiiatory tract, most of them with 
intrinsic asthma and emphysema However, there were similarly 
favorable results in the chronic cases in the two series The apparatus 
used in the present woik possesses an advantage of simplicity over 
the face mask used by them, but the more numerous instances of local 
leaction to inhalation of ephedrme-penicillm dust which we observed 
were undoubtedly due not to the apparatus but either to the gieatei 
pathologic changes in the patients or to the composition of the dust 
One local leaction, oral dryness, has been observed with fiequent 
inhalation of nebulized penicillin, as well as of epinephrine,^ while the 
sweet taste was ascribed to the sucrol, since reduction in this con- 

5 Hennell, H Reversible Bronchiectasis, J Mt Sinai Hosp 14 1, 1948 

6 Krasno, L , Karp, M, and Rhodes, P S The Treatment of Asthma 
by Inhalation of Aerosol of Aininophyllin, J Allergy 18 16, 1947 

7 Harman, M M Ethyl-Nor-Epmephrine by Inhalation for Bronchial 
A.sthma Comparison with Epinephrine, J Allergy 17 106, 1946 
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stituent reduced the objection The nausea appears to be a reflex, it 
has also been observed with inhalation of aerosols of epinephrine ** 

The total absence of allergic sensitivity in our patients treated with 
nebulized ephedrine and penicillin was remarkable, it may have been 
the result of the preliminary use of ephedrine The results were 
almost equally good in the preliminary use of ephediine dust 
The ephedrine was employed primarily as a bronchodilator, but our 
previous experience in this hospital m the treatment of chronic pul- 
monary infection with nebulized penicillin alone, aftei the method of 
Barach and others,^ included secondary cutaneous allergic manifesta- 
tions similar to those reported by Engelsher The majority of oui 
cases fall into the same group of “intrinsic or bacterial” asthma as 
those of Engelsher , yet our therapeutic results were much better, and 
it IS probable that this result also, in a measure, may be ascribed to 
the preliminary use of ephedrine Other aerosol bronchodilatois, such 
as suprel,® (racemic l-[3-4-dihydroxyphenyl]-2-isoprop3daminoetha- 
nol) or aminophylline U S P undoubtedly possess advantages over 
ephedrine, but their general antiallergic properties are not yet sufficiently 
well defined to stand comparison Local pulmonary vasoconstriction 
as a means of retarding systemic absorption of the penicillin, was a 
leason for the preliminary use of ephedrine 

In a comparison of the practical aspects of the dust and nebulized 
forms of administration, there can be no question as to the value ot 
a method of which avoids the use of oxygen tank, nebulizer and com- 
pressor and the tedium of preparing sterile solutions That appieciable 
levels of penicillin in the blood are quickly attained after administration 
of penicillin dust has been well demonstrated We have not determined 
these levels , local bacterial contact with penicillin is of greater impor- 
tance in intrinsic asthma Evidence of the equal efficacy of the dust 
inhalation and the aerosol method is definite as regards the over-all 
volume of bacterial change 

The demonstration of the i eversibility of bronchiectatic change aftei 
penicillin inhalation ® gives new hope to persons with chronic infectious 
pulmonary disease We have not as yet determined the length of 
time for which our patients retain improvement without continuance of 

8 Koelsche, G A Aerosol Therapy, J Allergy 19 47, 1948 

9 Barach and others, cited by Koelsche ® 

10 Engelsher, D L Aerosol Penicillin, TAMA 131 61 (May 4) 
1946 

11 Segal, S, and Beakey, J F The Management of Bronchial Asthma 
Ann Allergy 5 317- 1947 

12 Prigal, S J , Brooks, A M , and Hams, R The Treatment of Asthma 
by Inhalation of Aerosol of Aminophyllin, J Allergy 18 16, 1947 

13 Taplin and Bryan Krasno, Karp and Rhodes ® 
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therapy or the frequency and extent to which inhalation therapy by 
this method is necessary in order to maintain or enhance the improve- 
ment It IS necessary to make controlled long term studies on such 
patients in order to shed light on these matters 

SUMMARY 

Comparative therapeutic studies on each of two series of 14 patients 
with chronic bronchial infection, chiefly with bronchiectasis, emphysema 
and intrinsic asthma, are summarized as follows 

1 The patients in the series treated for three weeks with nebulized 
(aerosol) ephedrme sulfate U S P followed by aerosol of penicillin 
calcium gamed considerable benefit, as indicated by reduced volume 
of sputum, increased exercise tolerance, reduced dyspnea, cough and 
chest discomfort, improved sleep and appetite and decreased epinephrine 
requirement 

2 The patients in the series treated for an equal period with micron- 
ized (dust) ephedrme sulfate U S P followed by micronized penicillin 
calcium derived apparently equal benefit in the same details, with an 
additional increase in vital capacity Minor reactions, such as oral 
dryness, saccharine taste and nausea, appeared in this group 

3 Allergic manifestations rarely accompanied the therapy Inhala- 
tion of dust ephedrme will frequently replace the hypodermic administra- 
tion of epinephrine for asthma 

4 Bacteriologic studies indicated approximately equal effectiveness 
of moist and dry therapy 

1015 Gayle}' Avenue (24) 

9730 Wilshire Boulevard 



REFLEX VASODILATATION BY BODY HEATING IN DIAGNOSIS 
OF PERIPHERAL VASCULAR DISORDERS 

A Criticism of Methods 


R H GOETZ, MD, Ch B 

AND 

F AMES, MB, ChB 
CAPETOWN, UNION OF SOUTH AFRICA 

A lthough Brown-Sequard/ as early as 1858, called attention 
- to the clinical importance of differentiating arterial spasm from 
arterial occlusion, routine tests to differentiate between the two have 
been introduced only within the last twenty years, i e , since the study 
of peripheral vascular diseases has become a recognized specialty in 
the practice of medicine Numerous methods have been used at various 
times (general anesthesia, spinal anesthesia, paravertebral block, 
peripheral nerve block, injections of typhoid vaccine, injections of 
sympathicolytic drugs, immersion of one or two extremities independ- 
ently in hot water, and the use of electrically heated sleeves, boots and 
mattresses), many of which do not lend themselves to routine clinical 
examination, particularly in the patient’s home Of all the methods 
mentioned, reflex vasodilatation as produced by body heating is the 
most practical, the most reliable and the only one not fraught with pos- 
sible danger to the patient It is also a method by which vasodilatation 
may be maintained and repeated ad lib We ourselves have been using 
the method for the last fifteen years, in well over 3,000 tests, without 
ever recording the slightest ill effect After the critical investigations 
by Uprus, Gaylor and Carmichael," in 1936, it appeared that the exist- 
ence of the humoral mechanism underlying the reaction had been well 
established In 1940, however, Duthie and Mackay,® after apparently 
well planned experiments, postulated a nenmus mechanism Although 
the view was in sharp contrast to any theories held before, Duthie and 
Mackay have not been taken up in their contentions at the time of this 

From the Department of Peripheral Vascular Diseases, Groote Schuur Hos- 
pital, and the Surgical Research Department, University of Capetown 

1 Brown-Sequard, C E Course of Lectures on the Physiology and Pathology 
of the Central Nervous System, Philadelphia, Collins, 1860 

2 Uprus, V , Gaylor, J B , and Carmichael, E A Vasodilatation and 
Vasoconstriction in Response to Warming and Cooling the Body A Criticism of 
Methods, Qin Sc 2 301, 1936 

3 Duthie, J J R, and Mackay, R M I Vasomotor Reflexes in the 
Control of Body Temperature in Man, Brain 63 295, 1940 

396 



397 


GOETZ-AMES — REFLEX VASODILATATION 

report Learmonth/ who reviewed the application of reflex heat m 
surgical practice, wrote that no finality had been reached as to the 
mechanism concerned in reflex vasodilatation and, after citing Duthie 
and Mackay, concluded by saying, “here at the moment the matter 
rests ” On account of the importance of the method in both the diag- 
nosis and the treatment of disturbances of the peripheral circulation, 
it appeared essential that the mechanism be elucidated and critically 
examined anew 

METHODS AND MATERIALS 

The methods used m the present study followed closely those previously 
described, for details, one should refer to the earlier papers (Goetz g) Continuous 
records of the peripheral circulation were obtained with the Goetz optical digital 
plethysmograph The toe is enclosed within a glass plethysmograph, which is con- 
nected to a pipet graduated in hundredths of cubic centimeters, and containing a 



Fig 1 — The principle of our optical digital plethysmograph A, as applied 
for a finger, B, as applied for a toe AC, alcohol column, C, tap, T, rubber 
tubing and clamp for adjusting alcohol column in pipet, ilfi and Me, meniscuses of 
alcohol column, the movements of which are recorded 


4 Learmonth, J R Reflex Vasodilatation m Surgery, Edinburgh M J 
50 140, 1943 

5 Goetz, R H (o) Plethysmography of the Skin in the Investigation of 
Peripheral Vascular Diseases, Brit J Surg 27 506, 1940, (&) The Rate and 
Control of the Blood Flow Through the Skin of the Upper Extremities, South 
African J M Sc 8 65, 1943, (c) The Classification and Diagnosis of Peripheral 
Vascular Diseases, ibid 19.91, 1945, (d) The Rate and Control of the Blood Flow 
Through the Skin of the Lower Extremities, Am Heart J 31 146, 1946 , (e) Clin- 
ical Plethysmography, South African M J 22 391 and 422, 1948, (/) The Effect 
of Changes in Posture on the Peripheral Circulation with Special Reference to 
Skin Temperature Readings and the Plethysraogram, Am Heart J , to be published 

5a A portable model of our digital plethysmograph is now manufactured and 
.s a^Uable rom HJger and Watts Ltd, Scentific Instrument Makers, 98, 
St Paticr&s London, N England 
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column of alcohol (fig 1) When the plethysmograph is sealed with petrolatum, 
the volume changes in the toes are transmitted to the alcohol column, the move- 
ments of which are enlarged and projected onto the paper of a recording camera 
Registration is effected by the meniscus of the alcohol column, which casts a shadow 
on the photographic paper This arrangement makes possible exact and undis- 
torted measurement of changes in skin volume, a difference of 0 001 cc being 
recorded easily Whatever the enlargement, no calibration is required, since the 
graduations of the pipet appear as white horizontal lines on the film The sensitive 
device allows not only direct registration of the pulse volume, but also calculation 
of the arterial inflow at any one moment by means of the so-called venous con- 
gestion test d, e The respiration was continuously recorded simultaneously with 
the taking of the plethysmogram in some of the tests, and the skin temperature 
of one or more digits was measured by means of a mirror galvanometer and a 
thermocouple 

All observations were conducted in a draught-free and noiseless room The 
room temperature was kept constant during the experiments, but no effort was 
made to control the relative humidity Elsewhere, it will be shown that posture 
plays an important role in the response of both the skin temperature and the cir- 
culation to body heating Therefore, all tests were carried out with the patient 
resting comfortably on the couch illustrated m fig 2A, like the tank used for 
body heating, it was devised in our laboratories some years ago for the routine 
investigation of the peripheral circulation The tank used for immersion of the 
limbs was fitted with an immersion heater and a stirring device, and the water 
temperature was thermostatically controlled (fig 2B) In order to obtain reflex 
vasodilatation of the upper extremities, both lower limbs were immersed in the 
tank to a point 6 inches (15 cm ) above the ankle To obtain dilatation in the lower 
extremities, one arm was immersed to a point 6 inches (IS cm) above the 
elbow The water temperature was kept constant at 45 C , and vasodilatation 
was maintained for thirty minutes, as suggested by Gibbon and Landis ® With 
the exception of the extremity which was being tested, the subject was covered 
with two woolen blankets, to prevent the dissipation of heat 

For occlusion of the peripheral blood flow of the upper extremity, as required 
m some tests, the ordinary blood pressure cuff was used The cuff was well fixed 
around the arm For occlusion of the circulation through the lower extremity a 
special blood pressure cuff had to be made, the rubber bag of which was 18 inches 
(45 cm ) long, so as completely to surround the thigh Special care was taken 
that the blood pressure in the cuff during the obstruction remained well above 
the systolic pressure during the course of the experiment The pressure required 
to occlude the peripheral blood flow was first determined by plethysmographic 
means 

Method of Recording Blood Pressure Objectively (and, When Necessary, 
Simultaneously in Two Extremities) with the Digital Plethysmograph — The 
plethysmogram of a digit is recorded and the arterial circulation occluded by a 
blood pressure cuff, inflated to well above systolic blood pressure With the 
artery occluded, the plethysmogram naturally does not record any pulse volume, 
and after certain initial changes in digital volume ’’ have occurred, the plethys- 

6 Gibbon, J H , and Landis, E M Vasodilatation in the Lower Extremities 
in Response to Immersing the Forearm in Warm Water, J Clin Investigation 
11 1019, 1932 

7 Goetz, R H Der Fingerplethysmograph als Mittel zur Untersuchung 
der Regulationsmechanismen in penpheren Gefassgebieten, Arch f d ges Phys- 
iol 235 271, 1935 
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mogran, pr«ems a straight line (fig 3) The p.essure m the cuff which is 
recorded simultaneously with the plethysmogram, is then gradually released, and 
the point at which the pulse first recurs is taken as systolic bbod pressure 
(fig 3) Since our plethysmograph permits registration of the blood How m 
two extremities simultaneously, it is possible to record simultaneously the blood 
pressure m two limbs, e g, a leg and an arm In this procedure, the tuo cuffs 



Fig 2 — A, examination couch, as developed by us for plethysmographic inves- 
tigations Note the adjustable back and foot rests The bath for body heating 
is on a movable stand, its height can be adjusted for the arm or the feet The 
back of the couch can be lowered, so that the couch can be used as a general 
examination table (Goetz se) B, arm or foot bath, as devised in our labora- 
tories for producing ablation of central vasoconstrictor tone by body heatine 
The heating is thermostatically controlled and adjustable Note stirring device 
and pilot light to indicate whether or not the immersion heater is m operation’ 
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are connected via a T piece to the manometer, so that they may be inflated or 
deflated simultaneously Any difiference in pressures, permitting the return of 
blood flow, IS then easily recorded As demonstrated in figure 3, in the subject 
tested a pressure of 160 mm of meicury was required to occlude the vessels of 
the lower extremities, but 100 mm sufficed for the upper The method, then, is 
an objective one of recording apparent differences in blood pressure in the uppei 
and lowei extremities 

A pressure of 80 mm above the systolic pressure, determined in this way, 
was used in order to occlude the peripheral circulation during those experiments 
in which body heating was earned out on a limb with occluded circulation 

Duthie and Mackay ^ observed that heating of the occluded arm caused pain, 
often of a severe degree They found that when the arm was cooled before 
occlusion w'as applied, immersion in hot w’atei could be tolerated for a consid- 



Fig 3 — Registration of “blood pressure” simultaneously m the upper and 
lower extremities by means of plethysmography Note that the initial pressure of 
175 mm occludes blood flow in both the upper and the lower extremity On 
release of the pressure within the cuffs, the blood flow resumes m the toe at 
a pressure of 160 mm and in the finger at a pressure of 100 mm 

erable period with relatively little discomfort We therefore followed their 
advice by immersing the extremities in water of 10 C for a period up to ten 
minutes before occluding the circulation and applying heat to the occluded limb 


RESULTS 

Effect oj Body Heating on Peiipheial Ciiculation in Noimal Sub- 
jects — ^Figure 4 illustrates the typical result obtained in a straightfor- 
ward routine test, as we carry them out in the Department of Peripheral 
Vascular Diseases of Groote Schuur Hospital in all cases of pioved or 
suspected vascular disease In the graph, the response of the pulse 
volume, the digital volume, the rate of blood flow and the skin tempera- 
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ture were plotted from the plethysmograin, which was continuously 
recorded during thirty minutes’ body heating 

The pulse volume and the digital volume respond first . after four 
minutes, m this instance, an appreciable rise was recorded m the 





continuously 


former (Only after there has been an increase in peripheral blood 
Bo^^ for some time does the skin temperature start rising ) In this 
instance, the pulse volume reached its maximum after fourteen minutes 
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and the digital volume, after sixteen minutes In the meantime, the 
rate of blood flow, as calculated from the venous congestion tests, 
increased from 16 to 80 cc per minute per hundred cubic centimeters 
of tissue The skin temperature, although lagging behind somewhat 
at the outset, as is usual, also reached its maximum of 32 to 34 C 
(89 6 to 93 2 F ) after sixteen minutes The relation between the 
pulse volume and the rate of blood flow, on the one hand, and the skin 
temperature, on the other, is clear, and it is obvious that the pulse 
volume, as indicated in the cuttings of the original film (fig 5), fur- 
nishes a clear picture of the state of the peripheral circulation at any 
one moment Before body heating, with the patient at rest, the pulse 
volume registered 0 005 cc After ten minutes’ body heating, it had 
risen to 0 015 cc , and after twenty minutes, 0 025 cc was recorded 
The latter figure we refer to as the vasodilatation level It was found 
that 0 02 cc was about the lowest value recorded during full dilatation 
in any normal subject, and it is therefore referred to as the minimum 
vasodilatation level (Goetz'*'’) Failure of the pulse volume to reach 
this minimum vasodilatation level, therefore, has to be accounted foi 
As a rule, a pulse volume below 0 02 cc during full dilatation indi- 
cates organic arterial interference 

Effect of Aitenal Occlusion of an Imineised Limb on Response of 
Penpheral Circulation to Body Heating — The results charted m figure 
6 contrast with the findings just described In this instance, skin tem- 
perature, digital volume and pulse volume were recorded continuously 
for a normal subject, whose lower limbs at the outset were fully con- 
stricted However, before body heating was commenced, the blood 
flow to the lower extremities was occluded Only thereafter were the 
lower extremities immersed in water of 45 C As demonstrated m 
figure 6, body heating was carried out for twenty-eight minutes, during 
which time there was no change whatsoever in the pulse volume or 
the digital volume of the second left finger, or in the skin temperature 
of the second right and the third left finger The occluding cuff was 
then released, body heating was continued and, after three minutes, 
the pulse volume started rising, followed a few minutes later by 
the digital volume and the skin temperature Within twenty-two 
minutes, all values reached vasodilatation level The pulse volume was 
well above 0 02 cc and the skin temperatures, well above 34 C , and the 
digital volume had risen by 1 60 cc 

7a The pulse volume naturally depends on the amount of tissue enclosed 
within the plethysmograph , therefore, the pulse volume is different for various 
subjects during full dilatation However, comparable indexes of the pulse volume 
may be obtained easily by correcting the pulse volume to a mean value (con- 
veniently, IScc), by means of a simple formula (Goetz S'!) A value of 0 02cc 
as minimum vasodilatation level therefore refers to the mean digital volume of 
IScc When the volume of the digit is larger, a correspondingly higher value 
is normal 



403 


GOETZ-AMES-REFLEX VASODILA 1 ATI on 

Cuttings of the original film (fig 7) give a clear picture of the fail- 
ure of body heating to produce peripheral vasodilatation while the 
peripheral circulation of the immersed limbs was occluded Figure 
7 A illustrates the pulse volume before the test, figure 7B was recorded 
after twenty -seven minutes’ body heating, plus occlusion, and figure 
7C, twenty minutes after the release of occlusion, while body heating 
was still being earned on The pulse volume did not change appreci- 



Fig 5 —Cuttings from the original plethysmogram used m preparation of 
figure 4, illustrating the release of vasomotor tone in the first left toe, as obtained 
by body heating A, pulse volume before body heating (±0 005cc ) , B during 
body heating (±0015cc), C, after thirty minutes’ body heating (±0 02Scc) 


ably between the recording of 7 A and 7B, but there was complete lelease 
of vasomotor tone following twenty minutes’ body heating, after the 
circulation in the immersed limb had been restored (fig 7C) 

Exactly the same result was obtained when the blood flow in the 
lower extremities was recorded and one of the upper limbs immersed 
(fig 8) There was a slight change in blood flow in the left big toe 
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during body heating while the peripheral blood flow of the immersed 
upper limb was occluded, but the change was of no significance, as 
indicated m figure 9 However, within five minutes of release of occlu- 
sion, a sudden and rapid rise in both digital and pulse volume was 
recorded, followed with a similar response m skin temperature Within 




] 


Fig 6 — Graph prepared from an original plethysmogram on which were reg- 
istered continuously the pulse volume and digital volume of the second left finger 
and the skin temperature of the third left and second right finger The graph 
demonstrates the failure to obtain vasodilatation in the upper limbs by immersion 
of both lower limbs in water of 45 C when the circulation in the latter was 
occluded first and kept occluded during the period of body heating Black area 
indicates period of occluded circulation in lower limbs, white area, period of 
body heating Note prompt dilatation on release of occluded circulation in lower 
(immersed) limbs 
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thirteen minutes of the release of occlusion, all values reached full vaso- 
dilatation level Figure 9 shows the cuttings of the original him, illus- 
trating the course taken by the pulse volume Figure 9 A indicates 



from the original plethysmogram referred to in fijr 6 
ulse volume (second left finger) A, before occlusion and heating B after 
twenty-seven minutes’ body heating, plus occlusion, C, twenty minutes' 
release of occlusion, but with body heating continued Note failure to dilate 
behveen recording of ^ and B, and complete and full vasodilataUon in C 
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the pulse volume just before release of occlusion, i e , after twenty-six 
minutes’ body heating Nine minutes after occlusion had been released, 
figure 9B was obtained The pulse volume had increased from 0 003 
cc to 0 007 cc Three minutes later, the pulse volume reached 0016 
cc , demonstrating the rapidity of dilatation once occlusion was released 
Figure 10 shows results of the venous congestion test for the same per- 
son At a point just before occlusion was released and when body 




Fig 8 — Failure to produce vasodilatation in the lower extremities by immer- 
sion of the occluded upper limb Note prompt vasodilatation after release of the 
circulation while heating was continued Black area indicates period of occlusion 
of circulation of upper extremity, white area, period of body heating 

heating had been earned on for twenty-six minutes, the rate of arterial 
inflow was 0 008 cc per two seconds (exactly the same as before the 
test) Nine minutes after occlusion had been released, the arterial 
inflow had already risen to 0 04 cc per two seconds, and after an addi- 
tional four minutes’ body heating, the arterial inflow had increased to 
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0 08 cc per Uno seconds There was, then, a tenfold increase in the 
actual rate of blood flow following release of occlusion 

Fmlwc of Occlusion of the At total Cuculatwn in an Jmmosed 
Limb to Abolish Reflex Dilatation by Body Heating —Although, as 
a rule, no reflex vasodilatation was obtained on immersion of an occluded 
limb for thirty minutes into \\ater of 45 C (figures 6 and 8), in two 
tests there was an increase in the peripheral blood flow, which had to 
be accounted for However, the level of full vasodilatation was not 
reached Furthermore, in both cases we proted to our satisfaction that 
occlusion of the arterial circulation could not have been complete, in 
subsequent tests, with higher occlusion pressures these 2 suiijects failed 
as usual, to show' dilatation It w'as after these tests that we insisted 
that the exact pressure assuring occlusion of the peripheral blood flow 
m the immersed limb be determined plethysmographicall) beforehand, as 
shown in figure 3 

In investigating tlie cause of the failures, it was noted that there 
might occur a considerable rise in blood pressure as body heating was in 
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Fig 9 — Cuttings from the original film referred to m figure 8 Pulse volume 
(first left toe) A, just before release of occlusion (note small pulse volume) , 

B, nine minutes after release of occlusion, but with continued body heating, 

C, eighteen minutes after release of occlusion, but with continued body heating 

progress The rise occurred only in those tests m which the arterial 
circulation of the immersed limb had been occluded Figure 1 1 
illustrates such a test The effect on the peripheral circulation was the 
same as before, there being no vasodilatation wdiile the arterial circulation 
m the immersed feet was occluded The systolic blood pressure at the 
commencement of the lest was 110 mm m the arm The pressure 
required at the thigh to occlude the blood flow m the leg was 170 The 
blood pressure in the arm rose steadily in the latter half of the test, 
eventually reaching 140 If one assumes that the pressure m the thigh 
rose to the same degree, it was about 200 at the end of the test The 
reason for the rise m blood pressure is twofold Firstly, a considerable 
amount of pain is experienced by the patient in the occluded limb as body 
heating progresses, and as a rule numbness and complete paralysis of the 
immersed limb develop, as a result of the pain, the subject becomes 
extremely apprehensive and uneasy Both the pam and the fear cause 
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a considerable rise in blood pressure An example of how uneasy a sub- 
ject may become is the experience of a colleague, who had had the pro- 
cedure fully explained and who volunteered for the investigations When 
her hand became paralyzed she begged us to discontinue the test, 
although It was long before thirty minutes’ body heating had been com- 
pleted Secondly, Alam and Smirk® demonstrated that metabolites, 
accumulating m Amluntary muscle when the circulation is arrested, raise 
the blood pressure “This reflex rise in the blood pressure is not due 
mainly to the pam produced ” In some subjects, the rise in blood 
pressure is considerably higher than that shown in figure 11 It there- 



Fig 10 — Results of venous congestion test A, after twenty-six minutes’ body 
heating, with occluded circulation in immersed limb, B, after release of occlusion, 
but with continued body heating, C, thirteen minutes after release of occlusion, 
with continued body heating The same subject was used in figures 8 and 9 

fore follows that unless the occluding pressure is much higher than 
the systolic pressure determined m an arm before the test, the circulation 
in the immersed limb (particularly a lower limb) will be reestablished 
There can be little doubt, therefore, from the results of our investi- 
gations, that It is the return of the heated blood into the general 
circulation which produces reflex vasodilatation There is no need to 

8 Alam, M , and Smirk, F H Observations in Man upon a Blood Pressure 
Raising Reflex Arising from the Voluntarj' Muscles, J Physiol 89 372, 1937 




GOETZ-AMES—REhLUX VASODILATAl IOi\ 409 

invoke the assistance of any reflex nervous mechanism, as suggested 
Duthie and Mackay The warmed blood acts on the thermosensitive 
centers in the hypothalamus, as Uprus and his co-woikers pointed out, 
it is the gradient, or the rate of the rise, which initiates the relaxation 



Fig 11— Graph prepared from continuous plethysmogi am, demonstratimr hinnd 

temperature of the thud left and^second 
right fingers, and blood pressure, while the lower occluded limbs were immersed 

ZZTl for twenty-eight minutes Note mcrease m bS prSur^^^ 

vasodilatation while circulation through the lower limbs was 
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Clmical Sigmficmtce of the Humoial Mechanism in Reflex Vaso- 
dilatation Produced by Body Heating — ^Recognition of the significance 
of the humoral mechanism is not only of academic, but of great clmical, 
importance In order to obtain a sufficient temperature gradient, the 
blood flow through the immersed extremity must be good, as otherwise 





Fig 12 — Graph prepared from continuous plethysmogram of first left toe 
Digital volume, pulse volume and skin temperature were continuously recorded 
while body heating was carried out (a) by immersion of the normal left arm 
(uninterrupted lines), and (b) by immersion of the right arm, with severed 
axillary artery (interrupted lines) Note failure to produce full reflex vasodi- 
latation in the left leg by immersion of the right arm, but completely normal 
response following immersion of the left arm 



GOE TZ-AMES—REFLEX VASODILATA 1 1 ON 


411 


little warmed blood will be returned into the general circulation, and 
body beating will have but little eftect It stands to reason that immer- 
sion of a limb with arterial occlusion, from any cause, will have the 
same result as immersion of a limb with experimental occlusion There 
will be no, or but little, reflex vasodilatation in a completely normal 
hmb ivhen the immersed limb shows organic occlusion of its vessels, 
this IS an important point which, to our knowledge, so far has not been 
appreciated by investigators m this field It stands to leason that the 
hmb being immersed should have a normal circulation; otherwise, 
the validity of the results of the body heating test is questionable A 
typical example is illustrated in figure 12 The data are for a young 
Negro with a completely normal cardiovascular system, but who had 
had his right axillary artery accidentally severed The blood flow in all 
limbs except the right arm was completely normal Body heating was 
carried out by immersing the left arm, and subsequently the right arm, 
in water of 45 C for thirty minutes The blood flow in the right leg 
was tested The uninterrupted lines in figure 12 indicate the result 
of the test with reference to immersion of the left arm After four 
minutes’ body heating, both digital volume and pulse volume (first 
left toe) increased, and after six minutes, the skin temperature 
(second left toe) did likewise In only twenty minutes, the pulse volume 
in the right limb had reached values well above the minimum vaso- 
dilatation level (0 02 cc ) Within twenty-six minutes, the digital volume 
lose simultaneously more than 1 0 cc and the skin temperatuie 
reached the normal vasodilatation level of 34 C (93 2 F ) Thus, all 
values indicated that the blood flow in the right leg was complete!} 
normal When the right arm was immersed, the picture was vastly 
different (interrupted lines, fig 12) Dilatation also took place in the 
right leg, but it was much more gradual, and after thirty minutes’ bod} 
lieatmg, the pulse volume did not even register 0 01 cc The skin 
temperature had only reached 27 C (80 6 F ), and the digital volume 
had risen by only 04 cc (fig 12). The results, then, indicate clearly 
the importance of an adequate return of heated blood m oider to induce 
vasodilatation The blood flow in the immersed extremity has to be 
good Unless the investigator is aware of this pitfall, he may draw 
incorrect conclusions from such tests carried out on routine clinical 
examination With organic occlusion of the arteries m the immersed 
extremity, the amount of heated blood returned will be insufficient to 
produce the necessary gradient, and dilatation may be incomplete or 
absent The vessels of the tested extremity at the time may be absolutely 
normal, yet the diagnosis of arterial disease may be made Indeed, 
m the majority of cases of organic arterial disorders in any vascular 
clinic, involvement of all extremities to varying degrees is the rule 
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Thus, failure of the immersion method to produce reflex vasodilatation 
may not mean organic occlusion of the limb tested but may reflect 
interference with the blood flow in the immersed extremity Therefore, 
nothing factual may be revealed about the vessels in the extremity undei 
examination in such cases Obviously, the error is not inherent in 
methods producing dilatation by surgical interruption of sympathetic 
pathways (paravertebral block or spinal anesthesia) or by direct appli- 
cation of heat In many of our tests, when there is the slightest doubt 
as to the effectiveness of reflex body heating, we accordingly follow 
up reflex vasodilatation by the direct application of heat One of the 
prerequisites for a successful body heating test, therefore, is that the 
blood flow 111 the immersed extremity be normal 

COMMENT 

Sewall and Sanford observed that immersion of one hand in hot 
water increased the blood flow in the other and thereby established 
the principle of reflex dilatation, i e , induction of vasodilatation in one 
extremity by the application of heat to another W inkier demonstrated 
flushing of the ear of a rabbit when the hindquarters were immersed 
in hot water In 1906, Muller first suggested that immersion of one 
extremity in warm water, m conjunction with limb plethysmography, 
might be used with advantage m the diagnosis of peripheral vascular 
diseases, particularly in distinguishing between Raynaud’s disease and 
organic arterial occlusion Stewart found that immersion of one arm 
in hot water increased the blood flow in the opposite extremity by 
measuring calonmetrically the loss of heat m the latter 

Babmsky and Heitz attempted, with the oscillometer, to distinguish 
between occlusion and spasm before and after the immersion of one 
extremity in a hot bath, and Barcroft and Marshall found that the 
minute volume of a person exposed to warmth is raised by 3 to 4 liters, 

9 Sewall, H , and Sanford, E Plethysmographic Studies of the Human 
Vasomotor Mechanism, J Physiol 11 179, 1890 

10 Winkler, F Studien uber die Beeinflussung der Hautgefasse durch ther- 
mische Reize, Sitzungsb d k Akad d Wissensch Math -naturw Cl (Abt 3) 
111 68, 1902 

11 Muller, O Zur Funktionspruefung der Arterien, Deutsche med Wchn- 
schr 32 1531 and 1577, 1906 

12 Stewart, G N Studies on the Circulation in Man The Measurement of 
the Blood Flow in the Hands, Heart 3 33, 1911 

13 Babmsky, J, and Heitz, J Obliterations arterielles et troubles vaso- 
moteurs d’origine reflexe ou centrale. Bull et mem Soc med d hop de Pans 
40 570, 1916 

14 Barcroft, J , and Marshall, E K Note on the Effect of External Tem- 
perature on the Circulation m Man, J Physiol 58 145, 1923 
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a quantity which is probably a rough uicasure of the increased blood 
flou through the skm In 1931, Lewis and Pickering’' demonstrated 
that reflex vasodilatation in the digits of the upper extremity was 
dependent on the integrity of the sympathetic nervous suppl} and, 
therefore, could not be obtained in an evtrcmit} which had previousl} 
been sympathectomi?ed 

Unfortunatel} , Mullei’s suggestion of using reflex vasodilatation as 
a clinical test u as lost sight of , to Gibbon and Landis ^ goes the credit of 
having drawn our attention anew to this simple procedure They pointed 
out Its great value as a routine test in the study of the peripheral 
circulation in general, and of peripheral vascular diseases in particular 
The} suggested that the mechanism of the reflex vasodilatation was 
brought about by the return of healed blood from the extremity, and 
not b} a leflex nervous mechanism Gibbon and Landis, in 1932, 
and Pickering and liess noted that vasomotor relaxation u as produced 
with greater ease in the upper extremities, as a result of the immersion 
of the lower extremities in warm water, than wdien the process was 
reversed In this respect, it is interesting that vasodilatation, as produced 
by injection of typhoid raceme or by the intra-artcrial or intravenous 
injection of methachohne chloride U S P (mecholyl chloride®) was 
greater in the fingers than in the toes (Horton, Roth and Adson^", 
Allen and Cnsler 

Gibbon and Landis produced icflex vasodilatation in the lower 
extremities by immersion of both forearms in whaler of 42 to 45 C They 
stated the belief that the procedure was necessary, since they could not 
produce complete relaxation of the blood vessels in the feet by immersing 
only one hand, as far as the wrist, into water of that temperature Our 
experience shows that complete vasodilatation readily results from 
immersion of one arm, to a point about 6 inches (15 cm ) above the 
elbow’, provided the subject is coveied wnth a w’oolen blanket to prevent 
the dissipation of heat (Goetz '■’'’-'’a) 

In 1940, how^ever, Duthie and Mackay published a lengthy paper, 
in wdiich the data contradicted those of Gibbon and Landis and, in fact. 


15 Lewis, T, and Picketing, G W Vasodilatation in Limbs in Response 
to Warming the Body, with Evidence for Sympathetic Vasodilator Nerves in 
Man, Heart 16 33, 1931 

16 Pickering, G W , and Hess, W Vasodilatation m the Hands and Feet 
in Response to Warming the Body, Clin Sc 1*213, 1933-1934 

17 Horton, B T , Roth, G M , and Adson, A W Observations on Some 
Differences m Vasomotor Reactions of Hands and Feet, Proc Staff Meet , Mayo 


18 Allen, E V , and Cnsler, G R 
of Vasodilating Drugs on the Circulation 
J Clm Investigation 16 649, 1937 


The Results of Intra-Arterial Injection 
Observations on Vasomotor Gradient, 
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of all previous investigators Their experiments seemed to prove that 
heating of a limb the circulation of which had been cut off by a 
sphygmodynamometer cuff inflated to a pressure of 200 to 250 mm or 
over still produced reflex vasodilatation in the other limbs They came 
to the conclusion that vasodilatation was the result of a nervous reflex 
and suggested that the afferent impulses concerned might arise from 
the stimulation of the nerve endings m cutaneous blood vessels How- 
ever, they experienced considerable difficulty in tracing the exact 
nervous pathways and stated that the afferent impulses did not run 
m the sympathetic nerves or in the spinothalamic tract 

The present investigations do not support any of Duthie and 
Mackay’s conclusions, but they confirm that reflex vasodilatation is due 
to the action of heated blood, returning from the immersed extremity, 
on the thermosensitive centers in the hypothalamus It is difficult to see 
how Duthie and Mackay obtained their results It appears possible that 
the occlusion pressure used in their experiments was not sufficiently 
high to interrupt the circulation through the immersed limb They used 
pressures of 200 mm or higher throughout There is a possibility that 
that pressure — at least m some experiments — was not sufficiently high, 
particularly if the limbs immersed were the lower extremities We 
demonstrated by plethysmographic methods that a considerably higher 
pressure was required to interrupt the arterial circulation m the lower 
limbs than was required in the upper limbs (the pressure in oui 
experiments was up to 60 mm higher than the systolic pressure, as 
obtained in the upper limbs by clinical methods) In addition, we 
demonstrated that immersion of the occluded limb resulted in a con- 
siderable rise in blood pressure, which rapidly returned to normal 
on freeing of the circulation The latter observation finds support in the 
work of Alam and Smirk ® They demonstrated that an increase of 
systolic blood pressure up to 85 might be obtained in normal human 
subjects by accumulation of metabolites m voluntary muscles They 
demonstrated that the phenomenon was due to a reflex which was set 
up by nerve impulses arising from the voluntary muscles, but which 
was not necessarily associated with pain or discomfort, the reflex rise 
m blood pressure which occurred when metabolites accumulated in 
the voluntary muscle on exercise was therefore due not only to the 
pain Although Alam and Smirk produced the blood pressure-raising 
reflex by exercising occluded \oluntary muscle, it stands to reason that 
immersion of an occluded arm in warm water for thirty minutes would 
cause the same waste products and metabolites to accumulate Therefore, 
the same' blood pressure-raising reflex would come into play, as indeed 

T 

we demonstrated m our experiments 
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Hence, in order to occlude and keep occluded the circulation through 
the lower extremities, full consideration has to be made of the facts 
that (1) a pressure 50 to 60 mm higher than the systolic pressure, 
determined clinically in the arm, is required for occlusion of the blood 
flow through the louder limbs, and that (2) during the course of the 
test a considerable use in systolic blood piessure is to be expected 
Therefore, a pressure of 200 to 250 may not be sufficient to interrupt, 
and keep interrupted, the circulation through the immersed low'er limbs 
In the light of these investigations, the results obtained by Duthie 
and Mackay are extremely illuminating They found that they failed 
to produce dilatation m 6 of 11 experiments in wduch the immersed 
and occluded limb w'as an arm However, in only 1 of 7 expel imcnts 
did they fail to obtain vasodilatation when the immersed and occluded 
limb w^as a leg These findings strongly support our suspicion that the 
reason for their obtaining vasodilatation by immersion of an occluded 
limb w'as failure to keep the circulation occluded, whicli one would 
expect to occur first wffien the lower limbs were used 

In the experiments reported, therefore, w^e insisted on detei mining 
beforehand, by plethysmographic means, the pressure which would 
assure complete arterial occlusion It was demonstrated, in the case 
of 2 subjects who show'ed reflex vasodilatation on immersion of an 
occluded limb in water of 43 C , that application of higher pressure 
abolished the response Subsequently, it was demonstrated that the 
original pressure was not sufficient to abolish the return of heated blood 
from the extremity Indeed, Pickering estimated that a rise of 0 01 to 
004 C (0018 to 0072 F ) in body temperature w^as sufficient stimulus 
for the thermosensitive centers m the hypothalamus to initiate periph- 
eral vasodilatation There is no reason, therefore, to assume that 
a nervous reflex mechanism is involved in the vasodilatation pro- 
duced by body heating Had such a nervous reflex mechanism existed. 
It would have been difficult to understand how, in the case of 1 of 
our patients with a transverse lesion at the sixth thoracic segment, 
complete vasodilatation in the upper limbs occurred on immersion 
of the lower limbs Similarly, Uprus, Gaylor and Carmichael = demon- 
strated that reflex vasodilatation in the upper extremities w'as easily 
obtained by immersion of the lower extremities in the case of patients 
m whom there was no nervous connection between the legs and the 
rest of the body Other evidence tallies with this view Kahn’’' 
and Moorehouse found that warming of the blood in the carotid 


19 Kahn, R H Ueber die Erwarmung des Carotidenblutes, Arch f Anat 
u Phygiol, 1904, supp , p 81 

20 Moorehouse, V W K Effect of Increased Temperature of the Carotid 
Blood, Am J Physiol 28 223, 1911 
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artery of the dog or rabbit will cause vasodilatation of the skin vessels 
of the pads of the paws, as well as sweating HilP^ reported that a 
patient, made to sweat by moving about in a hot room, ceased sweating 
when the hands were immersed in cold water However, when the 
circulation of the hands was arrested beforehand, cooling of the hands 
had no effect on the sweating 

Recognition of the fact that vasodilatation is produced by heated 
blood is of clinical importance When the arm immersed shows organic 
arterial occlusion, conditions prevail similar to those obtained when 
the blood flow has been interrupted experimentally The amount of 
blood heated is minimal Therefore, immersion of such an extremity 
may fail to produce vasodilatation m the other extremities Indeed, it 
was demonstrated m our experiments that ^ ery misleading results might 
be obtained when there was any interference with the arterial blood 
flow through the immersed extremity The case of a young man with 
completely normal circulation, but whose axillary artery had accidentally 
been severed, is reported , when the circulation through the lower 
extremities was tested by immersion of the arm with the normal blood 
flow, completely normal vasodilatation occurred, but when the arm with 
the severed axillary artery was immersed, vasodilatation was greatly 
diminshed in the lower extremities, and simulated that in organic 
arterial disease Indeed, in all cases of persons with thromboangiitis 
obliterans or arteriosclerosis, arterial flow in the immersed limb has 
to be considered when testing the peripheral circulation by means of 
body heating tests, since all extremities are involved, to varying degrees, 
in these conditions By carrying out the tests indiscriminately, the 
investigator may come to completely wrong conclusions Failure of 
the immersion method to produce reflex vasodilatation may not neces- 
sarily mean organic occlusion in the limb tested, but may actually reflect 
organic occlusion of the immersed extremity, revealing nothing about 
the vessels of the limb under examination Accordingly, it is emphasized 
that m many cases, another method of producing complete relaxation 
of the peripheral vessels is needed One method, which can be applied 
to great advantage when plethysmographic methods of measuring the 
peripheral blood flow are used, is the local application of heat, in many 
a test, we follow up reflex vasodilatation with the direct application of 
heat That occlusion of the immersed extremity plays an important 
part in determination of the degree of reflex vasodilatation was borne 
out also by the experiments of Uprus, Gaylor and Carmichael,- who 
demonstrated that it was the gradient, or the rate of rise m body 
temperature, rather than the actual body temperature or temperature 
of the blood, which initiated reflex vasodilatation It stands to reason 

21 Hill, L The Capillary Blood Pressure, J Physiol 54 xxii, 1921 
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that when there is interfeience with the peripheral blood flow of the 
immersed extremity, the gradient is affected first, although a rise in the 
actual blood temperature, sufficient to initiate vasodilatation, may be 
attained eventualh 


SUMMAR\ AND CONCLUSIONS 

1 Immersion of one upper extremity or of both feet in water 
of 45 C for thirty minutes, with prevention of the dissipation of heat 
from the bod}, normally results in reflex dilatation in the other 
extremities 

2 The reflex ^ asodilatation is obtained in the upper extremities by 
immersion of the feet in the case of patients with high transverse spinal 
lesions (imolving the sixth thoracic segment) 

3 Vasodilatation is not obtained wdien the circulation through the 
immersed extremity is interrupted Therefore, reflex vasodilatation is 
dependent on the return of heated blood, which acts on the thermo- 
sensitne center in the h} pothalamus, and the mechanism of reflex 
\asodilatation from bod} heating is not nervous in origin 

4 The pressure required for occlusion of the arterial circulation 
of the lower limbs by means of a cuff fixed on the thigh is considerably 
higher than that required for occlusion of the circulation to the hand 
with a cuff abo\e the elbow' It is therefore confirmed that the "blood 
pressure” m the lower limbs is higher than in the upper 

The method of measuring the blood pressure objectively, and, if 
necessary, in tw o limbs simultaneously, wuth the digital plethysmograph, 
IS described 

5 The higher “blood pressure” in the low'er limbs is due to the 
larger volume of surrounding muscle When the cuff is fixed above 
the ankle, the pressure required for occlusion of the blood flow is con- 
siderably lower than that required when the cuff is fixed at the thigh 

6 Heating of an occluded limb produces a considerable rise in blood 
pressure, ownng to the accumulation of metabolites in the muscle 
Because of this, and because of the high “blood pressure” in the lower 
limbs, an extremely high occlusion pressure is required to keep the cir- 
culation in the low'er limbs interrupted during the period of immersion 

7 Failure to keep the circulation through the lower limbs occluded 
IS considered the mam reason why some authors obtained reflex vaso- 
dilatation on immersion of a limb in which the circulation was thought 
to be occluded 

8 Recognition of the "humoral” mechanism underlying reflex vaso- 
- dilatation as obtained by body heating is of clinical importance The 



418 


ARCHIVES OF INTERNAL MEDICINE 


blood flow” through the immersed limb must be good, otherwise, an 
insufficient amount of heated blood is returned and reflex vasodilatation 
IS minimal or absent The method, therefore, gives misleading results 
when there is organic arterial disease of appreciable degree in the 
immersed limb The results in such a case reflect the circulation in 
the immersed extremity, rather than in the one studied 

The findings in a case of severed axillary artery are described to 
illustrate the importance of good circulation in the immersed extremity 
for satisfactory assessment, by the immersion method, of the condition 
of the arterial tree in other limbs 

The Marais Memorial Fund defrayed the expenses of this research The 
Engineering Staff of the Groote Schuur Hospital assisted in constructing the 
various auxiliary apparatus required 



FAMILIAL PERIODIC PARALYSIS 

Report on Two Families, with Observations on the Pathogenesis of the Syndrome 
DEWEY K ZIEGLER, MD 

Assisfonf Resident, Neurological Instilule of New York 
NEW YORK 

T ransient paraljsis of skeletal muscle without othei neuiologic 
abnoi mailt} is an inteicsling s}ncliome which has been recognised 
and obser\ed clinicalK for ovei a bundled yeais Although in com- 
parative!) recent times the disorder has been reported in the course 
of other diseases, notabl) th) rotoxicosisd and in diabetic coma,- in 
b) far the largei number of cases lepoited it existed as a familial 
trait, unassociated with other disease 

During a typical attack, the patient shows flaccid paralysis of the 
skeletal musculature, loss of all deep reflexes and elecliical excitabilil) 
of the muscles, w'lth complete preservation of sensation and mental 
function The disease usually does not manifest itself until pubeity, 
the attacks of paralysis are charactei istically noted by patients when 
they aw^aken in the eaily morning hours Weakness lasts from a few 
hours to a few days, spares all musculature above the neck and dis- 
appears completel} without residual eflccts 

In 1941, Talbott,^ in his excellent monograph on the subject, 
reviewed the literature and stated that up to that date slightly over 
400 cases had been lepoited, which number indicates that the disease 
is a comparative rarity About 80 per cent of cases repoited aic 
familial, but many of the nonfamilial cases differ in no other w^ay 
from the familial ones A small number of cases have been associated 

The case of patient A L was studied in the neiiropsychialnc service of the 
United States Naval Hospital, San Diego, Calif 

This article has been released for publication by the Division of Publications 
of the Bureau of Medicine and Surgery of the United States Navy The opinions 
and v'lews set forth in this article arc those of the writei and are not to be 
construed as reflecting the policies of the Navy Department 

1 Dunlap, H F, and Kepler, E J Occurrence of Periodic Paralysis in 
the Course of Exophthalmic Goiter, Proc Staff Afeet , Afayo Clm 6 272 (May 6) 
1931 

2 Holler, J W Potassium Deficiency Occurring During Treatment of 
Diabetic Acidosis, J A M A 131 1186 (Aug 10) 1946 

3 Talbott, J H Periodic Paralysis A Clinical Syndrome, Medicine 

20 8S-143 (Feb) 1941 
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with myopathy/ with migraine ® and, as has been pointed out, with 
thyroid disease These facts gave rise to various theories as to the 
pathogenesis of the disease,® but major progress was made in the 
undei standing of the disorder in 1937 and 1938, when it was reported 
from various laboratories that many attacks of paralysis were accom- 
panied with a drop in serum potassium and recoveries, by a correspond- 
ing 1 ise ’’ Administration of potassium chloride by mouth greatly 
hastened termination of the paralysis, present day therapy is based 
on that discovery Careful balance studies, reported recently by 
Danowski, Elkington and Winkler,® have substantiated the observation 
that the potassium lost from the serum is not excreted but rather 
enters the intracellular portion of body tissues However, whether 
the paralysis is caused by the low serum potassium level, by chronic 
deficit of potassium m muscle, or by a disorder of hepatic or muscular 
glycogenesis or of permeability of muscle cells is one of the major 
problems of the disease 

In the present study, the hitherto unreported case of a boy of 17 
with classic familial periodic paralysis, subject to attacks usually not 
oftener than once every two months, was investigated It has long 
been known that m cases of this disorder, administration of excess 
carbohydrate by mouth or injection of epinephrine or insulin is effective 
in bringing on attacks Of these stimuli, the most consistently 
useful has been carbohydrate Gammon, Austin, Blithe and Reid,^® 
however, reported success m precipitating attacks by causing excessive 

4 Biemond, A , and Daniels, A P Familial Periodic Paralj^sis and Its 
Transition into Spinal Muscular Atrophy, Brain 57 91 (June) 1934 

5 (a) Holtzapple, G E Periodic Paralysis, J A M A 45 1224 (Oct 31) 
1905 (fc) Machlachlan, T K Familial Periodic Paralysis A Description of 
Six Cases Occurring in Three Generations of One Family, Brain 55 47 (March) 
1932 

6 (a) Machlachlan sb (t) Shinosaki, T Khnische Studien uber die 

periodische Extremitatenlahmung, Ztschr f d ges Neurol u Psychiat 100 564, 
1925-1926 (c) Wolf, A The Effective Use of Thyroid in Periodic Paralysis, 

New York State J Med 43 1951 (Oct 15) 1943 

7 (a) Aitken, R S , Allott, E N , Castleden, L I M , and Walker, M B 
Observations on a Case of Family Periodic Paralysis, Clm Sc 3 47 (July) 1937 
(b) Pudenz, R H , McIntosh, J F , and McEachern, D The Role of Potassium 
in Family Periodic Paralysis, J A M A 111 2253 (Dec 17) 1938 (c) Gammon, 

G D , Austin, J H , Blithe, M D , and Reid, C G The Relation of Potassium 
to Periodic Family Paralysis, Am J M Sc 197 326 (March) 1938 (d) 
Fei rebee, J W, Atchley, D W, and Loeb, R F A Study of Electrolyte 
Physiology in a Case of Family Periodic Paralysis, J Clin Investigation 17 502 
(July) 1938 

8 Danowski, T S , Elkington, J R , and Winkler, A W Exchanges of 
Sodium and Potassium in Familial Periodic Paralysis, J Clm Investigation 
27 65 (Jan) 1948 
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diuresis in tbeii patient and “washing ’ potassium out ot the body 
In the case here repoited, an ehort was made to contribute fuither 
data on the relation ol the paialysis to the ingestion of carbohydrate, 
and on the factor responsible for the weakness (abiioimality in seium 
electioljtes or local muscular disorder ) Ibe results relate to effec- 
tive provoking stimuli for attacks, time interval from stimulus to 
attack, and from administration of potassium chloride to recovery, 
serum potassium level during attacks, and a test for abnormal muscular 
response to cold 

RESULTS IN CASE 1 

Case 1 (A L)— Effective Administration of 200 Gni of dc\trosc by 

mouth produced paralysis or appreciable paresis in eight of nine attempts One 
attempt was made to induce an attack by injection of 25 units of regular insulin 
at 6 30 pm, two hours after an average meal The patient was aw'akened at 3 
am, by wdiich time paralysis w'as e>-pectcd , his muscle pow'er was normal, and 
he w’as given 100 Gm of dextrose by mouth Four hours later, pronounced paiesis 
was evident m all four extremities 

Tw'o attempts were made to precipitate attacks bj means of w'ater diuresis 
The method described by Gammon and othei s (administration of 350 cc of 
W'ater every fifteen minutes for three hours) was employed Both trials W'cre 
made W'lth the patient in fasting condition, one was made from 7 to 10 pm and 
another, from 3 to 6 pm Neither attempt resulted in paralysis w'ltliin forty-eight 
hours 

Time Inierjal — It was noted that spontaneous attacks, as is so frequent in 
this disease, became apparent in the early moining hours, some eight to twelve 
hours after the “heavy meal,” to which they were attributed by the patient On 
four occasions, the patient w'as given 100 to 200 Gm of dextrose by mouth at 
6 pm, shortly after an evening meal On tw'o occasions, the meal contained 175 
Gm of carbohj'drates, and on two other occasions it was a normal hospital meal 
In each instance, the patient was awake and asymptomatic for two to three hours 
after administration of the dextrose and awoke from eight to tw'clve hours after 
administration, with a typical attack of greater or less severity 

An attempt was made to determine w'hcther it was actually the sleep or rather 
the long period of inactivity and fasting which caused the attacks to appear 
characteristically in the early morning hours (The possibility that the light- 
darkness cycle itself had some relation to the onset was not investigated ) 

The patient was on four occasions given 200 Gm of dextrose by mouth after 
a normal breakfast at 8 a m and kept in bed, with omission of all food, including 
the noon meal He was instructed to remain quiet On the first occasion, no 
paralysis was evident by 5 30 pm, and the test was terminated On another 
occasion, the patient showed pronounced paresis of arms and legs after eight hours 
(the value of the trial was somewhat vitiated by the fact that the patient had 
neglected to make known that he had a “touch of weakness” before the test 
began, nevertheless, he volunteered the information that it was the first time he 
had experienced onset of weakness during the day) The third trial resulted, 
within SIX hours, in moderate asymmetric weakness, chiefly of extensors of wrists 
and feet and of the quadriceps muscle (the patient’s usual pattern) Despite his partial 
recovery from the weakness during the early evening, given exercise alone with 
no medication, he awoke the next morning with far more profound paralysis 
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of both arms and legs On the fourth trial, throughout the entire waking day 
(fourteen hours) after administration of dextrose, the patient was asymptomatic, 
only to awaken the next morning with a severe attack, accompanied by a fall of 
serum potassium to 10 6 mg per hundred cubic centimeters 

Serum Potassium — Determinations of serum potassium were done by the 
flame photometer method at the height of each of four attacks of the disease, 
all of which were noted on the patient’s awakening m the morning, the blood 
was drawn two to three hours afterward In two attacks, the level was 16 mg 
(a low normal value) Both the latter were mild attacks, with preservation of 
fair muscle power m one or all limbs and patchy distribution of paralysis The 
potassium values in the other two attacks were 10 6 and 10 mg , respectively In 
both these attacks, the patient showed much more profound paralysis 

Potassium chloride (8 Gm ) was administered by mouth at the height of 
paralysis in seven attacks, usually in the morning, a few hours after the paralysis 
was discovered In each instance, improvement was noted in one-half hour, but 
m the severe attacks (four in number, and in one of which the level of serum 
potassium was 10 mg ) full recovery did not return for three hours In milder 
attacks, recovery occurred in one to two hours In two attacks, recovery two 
hours after administration of 8 Gm of potassium chloride seemed so slow that 
a second dose was given 

During one severe attack, the administration of potassium chloride intra- 
venously, as reported by Pudenz and his co-workers, was carried out, 100 cc 
of a 1 per cent solution was injected into the antecubital vein over a period of ten 
minutes Results paralleled those of Gass, Cherkasky and Savitsky » in that 
negligible increase in strength was noted during fifty minutes of observation 
Pam persisted along the course of the vein After the period of observation, 
8 Gm of potassium chloride was given by mouth, with the usual gradual improve- 
ment over the next two hours 

Abnormal Response to Cold — On four occasions, the patient was tested for 
reaction of the skeletal musculature to cold The procedure, that used by Zabriskie 
and Frantz,io was immersion of the forearm to a point above the elbow, in 
water kept at 10 to 14 C , for a period of thirty-five minutes The patient held 
his hand motionless, m a loose fist On withdrawal of the arm, ability to flex and 
extend fingers and activity of the biceps reflex were observed at five minute 
intervals for a half hour The first two trials revealed that the patient’s fingers 
were almost immobile immediately on withdrawal from the water, the flexor 
activity returned first, being almost normal at the end of fifteen minutes, but 
extensors of the phalanges remained observably weak, even at the end of a half 
hour The last two trials were made with 2 control subjects undergoing the 
same procedure In the control subjects, weakness of the musculature followed 
the same pattern, but flexor power returned within one minute, and extensor 
power showed considerable improvement m three minutes , barely observable 
impairment was present at ten minutes, and complete recovery occurred in 
fifteen minutes 

9 Gass, H , Cherkasky, M , and Savitsky, N Potassium and Periodic 
Paralysis A Metabolic Study and Physiological Considerations, Medicine 27 105 
(Feb) 1948 

10 Zabnskie, E G , and Frantz, A M Familial Periodic Paralysis Report 
of a Case, Bull Neurol Inst, New York 2 57 (March) 1932 
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In the patient, the biceps reflex was unobtainable immediately after the test 
It had returned to normal in ten minutes In the controls, the biceps reflex was 
obtainable, but much diminished as compared to the opposite side, about the same 
period as for the patient was required for the reflex to equal that of the untested 

arm 

REPORT ON TWO FAMILIES 

Family A— Inasmuch as patient A L was a member of an apparently 
unreported large family (family A, chart 1) which was gathered in a small 
geographic area, I was able to interview 9 persons who had a history of 
manifestations of the disease It is felt that the amazing variety in those clinical 
histones, in addition to the patients’ interesting observations as to the results of 
use of potassium chIoride,ii justifies the addition of the case reports The number 
of persons indicated in the genealogic history (chart 1) as suffering from the 



Chart 1 — Family A Black symbols indicate persons known to have manifested 
periodic paralysis 


disease is undoubtedly inaccurately small, for two reasons Alinor manifestations 

of the disease in fairly distant relatives probably were known to the patients 

interviewed, and many relatives m A L's generation were children and thus 

had not arrived at the age when the disease would be expected to become manifest 

% 

Family B— Family B (chart 2) was discovered as the result of a chance 
observation by A L , concerning the existence of the disease in an acquaintance 
of his Several members of the family were interviewed, no attacks were 
witnessed, but from the description of the attacks and of the response to potassium 
chloride, the disease was without doubt familial periodic paralysis The family 

11 Members of family A had "heard of” potassium chloride from a distant 
relative as a remedy for their malady, and various members had been using it 
empirically and without medical supervision during the previous five years One 
member of family B evidently had the disease diagnosed in a military hospital 
and potassium chloride was recommended ’ 
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lived within 10 miles (16 1 km ) of family A, but as far as either family knows 
they are unrelated 

Case 1 (Family A) — A L , the original patient to be observed, was a boy 
of 17, with a condition previously diagnosed as hysteria On eliciting the family 
history, familial periodic paralysis was suspected, and during the first observed 
attack the characteristic triad of flaccid paralysis and loss of deep reflexes and 
of muscular excitability was demonstrated The onset of the disease in this 
patient was at the age of 10 or 11, at which time the attacks were quite 
frequent, usually occurring oftener than once per month During the last two 
years, however, attacks had rarely occurred oftener than once every two months 
As a rule there were no prodromes , the patient would awaken about Sam and 
discover that he was unable to turn over m bed He would usually return to sleep 
and awaken again in the morning with full or partial paralysis Motion of the 
affected limbs would hasten recovery, which would occur within a period of a 
few to forty-eight hours There was no disturbance of sensation, mental functions 
or digestion, but usually there was anuria during paralj'sis A heavy evening 
meal usually preceded the attack, but one attack had occurred in the afternoon, 
while the patient was sitting in a motion picture theater The degree of paralysis 
varied all the way from minimal weakness to full paralysis of one, two, three 
or four limbs There was no other significant history of disease Physical 



i' i' i' 



Chart 2 — Family B Black symbols indicate persons known to have manifested 
periodic paralysis 

examination between attacks revealed a well nourished, well developed, alert 
young man, showing no physical or neurologic abnormalities Reflexes were 
brisk and equal , no pathologic reflexes were present The blood pressure was 120 
systolic and 74 diastolic 

Case 2 (Family A) — N L , the mother of A L , was 44 The onset of 
the disorder occurred m her teens, with only one attack in the whole history 
that progressed beyond a mild weakness of the arms Attacks were usually 
preceded by a heavy meal or a late supper and were noted on the patient’s 
arising m the morning and dissipated by exercise There were no prodromes, 
no relation to cold or to emotional states, and no sequelae or associated disorders 
Attacks had ceased spontaneously nine years before, the patient was taking no 
medication Physical examination revealed a moderately obese middle-aged woman 
with no significant physical findings The blood pressure was 128 systolic and 80 
diastolic 

Case 3 (Family A) — U LeM , a man of 40, was a sibling of N L The 
patient could remember only two periods of weakness during his entire life 
These were not instances of full paralysis, but were described as “touches” of 
the disease, m both arms and legs, resulting m mild asthenia, and accompanied 
by anuria for the period of weakness (approximately a day ) 
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Case 4 (Family A) — LeM , an obese, adolescent boy of 14, was the son 
of U LeM and a cousin of A L He was said to have had a “severe attack,” 
w'hich lasted several hours, at the age of 2 Thereafter he was w'cll up to the 
age of 11, w’hen he began to have attacks tw'O or three times a w'eek, seemingly 
precipitated by hea\^" meals or heavy exercise Attacks varied from complete 
quadriplegia to mild weakness of one arm or leg and lasted characteristically 
from a few hours to a few' days During severe attacks there w'cre anuria and 
weakness of the voice Follow'ing recovery, the patient’s muscles felt “sore” 
Case S (Family A) — D W , a w’oman of 41, w'as a sibling of N L The 
patient had suffered her first attack in early childhood, and thereafter attacks 
had occurred three or four times a jear Severe attacks had spontaneously 
ceased three years before, but the patient had since noted occasional mild wcalcness, 
which she believed to be a manifestation of the disease She noted the relation 
of attacks to previous heavj meals and their possible relation to heavy exercise, 
but to no other factors The severe attacks w'ould be the typical quadriplegia 
and would come on at night When untreated they w'ould last tw'o to three days, 
but when muscular effort was forced they would disappear in one-half day 
Howeier, the patient disco\ercd that after ingestion of potassium chloride, to 
terminate an attack or to abort an early attack, maximum benefit occurred with 
rest, not exercise, and that she recovered w'lthin an hour The patient had begun 
taking "Yz teaspoon” of potassium chloride eight years before, after tlie evening 
meal, the attacks ceased altogether about five years after she began to take the 
drug She had taken none, however, for the two years previous to this report 
and had remained free of attacks In addition to the severe attacks, the patient 
frequently noticed mild to moderate weakness of one arm or leg, which would 
be dispelled by vigorous exercise Such w'cakness w'as particularly prone to 
occur after periods of inactivity After severe attacks, the patient noted "sore” 
muscles There W'as no history of past disease or associated illness There were 
no positive neurologic findings on examination The blood pressure was 130 systolic 
and 78 diastolic 

Case 6 (Family A) — A LeM , 47, was a sibling of N L An asthenic 
middle-aged man, he had had his first attack at 17 , they had occurred about 
twice a year up to three years before Since then he had had no attacks 
Eight years before, he had begun taking potassium chloride (“^ teaspoon”) 
three times a week, as a prophylactic measure He stated that he noted no 
diminution m frequency of attacks, but that when he took the drug at the onset 
of an attack it subsided within an hour, unlike the natural course of the “spell” 
He related the onset of the attacks to heavy meals and to cold, they usually 
lasted one to four days and weie accompanied with oliguria, constipation and a 
fall 111 body temperature of 2 to 3 degrees F (as told him by an attending 
physician) Monoplegias and diplegias were frequent variants of the classic attack 
Use of potassium chloride shortened attacks only, according to the patient, when 
followed with rest Without potassium, attacks were shortened by “working 
them off ” The patient displayed a right-sided spastic hemiparesis, with hyperactive 
deep reflexes and signs of damage to the pyramidal tract He gave the date 
of onset of this disorder as three years pieviously, when he was “poisoned with 
arsenate of lead” contained in a spray he was using in orange groves, he stated 
that arsenic was found at that time in his blood and urine There was no other 
significant history of disease, and there were no other positive physical findings 
The blood pressure was 132 systolic and 78 diastolic 
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Case 7 (Family A) — G LeM was a man of 41 The onset of the illness 
had occurred when he was 31, attacks occurring two to three times a year 
During the year previous to the time of writing, the patient had gamed a 
considerable quantity of weight and had noted coincidental increase in the 
frequency of the attacks (to about one a week) The attacks also followed 
“heavy meals,” usually awakened him m the hours between midnight and dawn 
and lasted several hours He had 5 children, 5 to 18, none of whom had displayed 
signs of the condition During the past six months, he had tried using potassium 
chloride (“J4 to 1 teaspoon just as I need it”) He had noted no diminution of 
frequency of attacks but did state that the drug shortened the period of paralysis, 
he felt that recovery was quicker when he “kept still for a couple of hours after 
taking it” There were no positive neurologic findings on examination 

Case 8 (Family A) — J a LeM , 32, was a brother of N L The onset of the 
illness occurred when he was 12 or 13 Attacks varied from slight weakness, 
which for a considerable time occurred almost every day, to the generalized 
paralysis, which came on at night Not onb' heavy meals but also severe chilling 
brought on this patient’s attacks , he W'as in the Army for thirty-nine months 
and noted an increase in the number of attacks when living in a pup tent On one 
occasion, after extreme anger and exertion, an attack came on abruptly and lasted 
two days During severe attacks, the patient had difficulty moving his tongue 
and spoke thickly, on one or two occasions, he had needed artificial respiration 
During the previous two years, the patient had started taking potassium chloride, 
which he stated had shortened his attacks He had taken 1 to 2 teaspoons “occa- 
sionally after a heavy meal,” prophylactically, and had had no attacks for the 
year previous to this report He felt that remaining quiet after taking the 
potassium chloride shortened attacks Physical examination re\ealed a rather 
asthenic young man, showing no abnormalities 

Case 9 (Family A) — L B, 72, was the mother of N L and her siblings 
She had had only hvo attacks of paralysis in her entire life Both had occurred 
in her youth and had been classic nocturnal episodes of quadriplegia, lasting 
three to four hours (She had observed innumerable severe attacks m her father, 
who had lived, despite their persistent occurrence, to the age of 95 Some type 
of paralysis, thought to be the residuum of a stroke, had confined him to a wheelchair 
for the latter years of his life He, m turn, had inherited the trait from his 
father, who was alleged to have had numerous severe attacks ) Aside from a 
pronounced degree of deafness, L B show'ed no neurologic abnormalities 

Case 10 (Family B) — G T , a man of 27, had had his first attack at 17, 
after which he had had generalized attacks approximately once a month, beginning 
m the night and lasting one to three days Eating of large meals w'as volunteered 
as a provoking factor in attacks The onset of the paralysis w'as always preceded 
by severe vomiting For the previous five years, how'ever, attacks had diminished 
to “slight touches” of weakness In the previous three years, during most of which 
time the patient was in the Army (he stated that the disease was recognized 
in an Army hospital), he had had only one severe attack During those years 
he had known of potassium chloride, he had not taken it m a regular prophylactic 
manner, but only at the onset of an attack The patient volunteered the informa- 
tion that he had repeated attacks when in high altitudes No attacks of this 
patient or of any of his family w^ere seen by me 

Other Cases in Family B — Two unaffected siblings of G T and an 
uncle (E T, 57) who had had attacks in his youth were interviewed and gave 
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various data The onset of the disease in nicinbers of the family occurred con- 
sistently in the teens , attacks were usuall> nocturnal and generalized m character 
but exhibited what appeared to be a progressive nature First the fingers, then 
the arms, legs and back were affected Large meals were productive of attacks 
R T , 19, a brother of G T , was reported to have had the most severe attacks, 
accompanied frequently with lespiratory distress He was extiemely obese The 
familial trait, according to the statement of E T , had affected every sibling 
of E T and the father of the joung men interviewed but could not be traced 
farther back 

COMMENT 

The existence of two families afflicted with pei iodic paralysis, living 
within 10 miles of each other and apparently unrelated, leads to the 
speculation that the disease is more common than is generally believed 
The hypothesis is strengthened by the obseivation that in the two 
families on whom data arc reported, the trait had skipped no generation, 
and that in family A, it had affected a laige percentage of those 
members of the two adult geneiations on wdiom mfoimation w'as 
available Many of the persons w'ere affected by attacks differing 
radically from the classic flaccid quadiiplegia wuth which periodic 
paralysis is usually associated In some cases, the only indication of 
the disease was a slight recurient w'eakness of one limb If a patient 
w'ere to be seen wnth such a flaccid paresis of one or both arms oi 
legs, of sudden onset, and if no family history w'ere available (approxi- 
mately 20 per cent of the cases hitheito reported were apparently 
nonfaniihal), the correct diagnosis might w'cll be obscure It is to 
be noted that in family A, as in most of those previously reported, the 
disease affected males more commonly and more severely than females 

That the paralysis of this syndrome bears some relation to the 
metabolism of potassium seems to have been established since 1937 
and 1938, wdien it w'as noted that theie w^as a pronounced drop in 
serum potassium coincident wuth attacks, and that admimstiation of 
potassium chloride shortened attacks All patients in the present 
series obseived that even the small doses which they had been taking 
shortened the duration of the paralysis Recently, discussion has 
centered around the question of exactly how the fall in serum potassium 
IS related to the attacks Aitken and his co-workers noted a direct 
correlation between the depth of paralysis and the level of serum potas- 
sium, their opinion, supported recently by Danowski, Elkmgton and 
Winkler,® who carefully studied the course of the potassium ion during 
and after an attack, was that the diminished level of potassium in 
extracellular fluid, with its resultant effect on neuromuscular mechanism, 
was the probable causative element m the paralysis 

There is much evidence, admitted by the authors mentioned, 
which militates against such a theory Most investigators have reported 
no correlation between the depth of paralysis in attacks and the level 
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of serum potassium Numerous cases have been reported m which 
the level of potassium was such as caused no paralysis in normal 
persons/^ and some cases have been reported in which the level of 
serum potassium remained in the normal range throughout the attack 
To these data may be added those in the case of A L, in which two 
attacks were accompanied by a serum potassium level considered 
normal Conversely, normal persons when given epinephrine U S P 
(adrenalin®), dextrose or insulin often show, with no clinical signs, 
a fall in serum potassium to levels that produce paralysis in patients 
with the disease Lastly, the sudden elevation of serum potassium 
by the rapid intravenous administration of 1 Gm of potassium chloride 
during a paralytic attack had no noticeable effect on A L , confirming 
the data obtained by Hildebrand and Kepler 

It appears more likely that the basic defect m the disease is a 
disorder of the contractile mechanism of muscle itself, possibly based 
on chronic deficit of potassium Zabriskie and Frantz demonstrated 
that their patient displayed persisting weakness only in the muscles 
of the forearm after immersion of the arm m cold water Using the 
same procedure and comparing the result with controls, I confirmed 
their finding The patient showed definite weakness a half hour after 
recovery of the controls It is difficult to conceive that a generalized 
humoral abnormality, of itself, could yield such a local response to a 
local stimulus One other observation relevant to the question of 
muscular abnormality in this disease is that during an attack the 
paralyzed muscles do not have the limp, flabby consistency of denervated 
muscle It was noted by me, and independently by other observers, 
that the affected muscles had a firm and rubbery feel on palpation, 
which disappeared on recovery Pathologic studies of muscles during 
attacks have yielded no consistent results, and no explanation is offered 
for the finding except that it may indicate a local disorder of ^ft 
tissue It may have some relation to the frequent obsen'^ation by 

12 Talbott® Ferrebee, Atchley and Loeb"'* 

13 Watson, C W Familial Periodic Paralysis Report of a Case Showing 
No Changes in Serum Potassium Level with Description of Electroencephalo- 
graphic Findings, Yale J Biol & Med 19 127 (Oct) 1946 

14 (fl) Castleden, L I M The Effect of Adrenalin on the Serum Potassium 
Level in Man, Clin Sc 3 241 (April) 1938 (&) AHott, E N , and McArdle, B 
Further Observations on Familial Periodic Paralysis, ibid 3 229 (April) 1938 

15 Hildebrand, A G, and Kepler, E J Familial Periodic Paralysis Asso- 
ciated with Exophthalmic Goiter, J Nerv & Ment Dis 94 713 (Dec ) 1941 

16 An unaffected member of each of the two families reported here was tested 
similarly, with normal results Such testing of normal members of afflicted 
families might yield informative results as to the transmission of this muscular 
abnormality 
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patients that by exercising their muscles they were able to abort 
an incipient attack, whereas rest led to furthei weakness 

There is evidence that the disease bears some i elation to carbo* 
hydrate metabolism Many patients, such as those in the present 
study, discovered that “heavy meals” preceded attacks, and Shmosaki 
demonstrated that attacks could be produced by the administration 
of sugar In the case of A L , administration of 200 Gm of dextrose 
failed only once to produce an attack The paralysis, however, 
has apparently no relation to blood sugar itself, Talbott'* pointed 
out that numerous investigators have found no consistently abnormal 
results in tests of blood sugar or dextrose tolerance during attacks 
It is more probable that the pathologic process occurs m the mobiliza- 
tion of glycogen Evidence of this supposition was the curious observa- 
tion in the present study, confirming many other leports, that a period 
of several hours (eight oi ten in the present case) intervened between 
the administration of the carbohydrate and the onset of the paralysis 
The interval persisted whether the carbohydrate was administered in 
the morning or at night, but it appeared that the interval prior to 
the attack must be accompanied by lest, sleep was not essential 
Apparently the ingestion of dextrose may have effects which are 
latent for several hours, this was suggested by the onset in the case 
of A L of mild weakness eight hours after the stimulus, disappearance 
of the weakness with physical activity, and its pronounced reappearance 
after a night’s sleep It is also suggestive with reference to cai bo- 
hydrate metabolism that 3 of the patients whose cases are reported 
(cases 4, 7 and 10) showed a coincidence of obesity and particularly 
frequent and severe attacks, suggesting a parallelism to diabetes 
mellitus 

There has been some speculation as to the relation of the presump- 
tive abnormal glycogen metabolism to the known abnormal potassium 
metabolism It was definitely determined that the potassium which 
disappears from the blood is not excreted,’^^ and it was presumed 
that it entered the intracellular fluid Danowski and others ® have 
recently demonstrated that this actually takes place by the finding, 
after ingestion of carbohydrate by their patient, first of a small 
negative potassium balance, with the potassium leaving the intracellular 
fluid, and then of a pronounced migration of potassium from serum 
to intracellular fluid, accompanied with a fall m serum potassium and 
the onset of paralysis Administration of potassium chloride first 
caused a rise in intracellular potassium and then a use in extracellular 
potassium, accompanied with recovery The authors stated the prob- 

17 Pudenz, McIntosh and McEachern Gammon, Austin, Blithe and Reid 
Allott and McArdle^^*’ 
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ability that the tissue into which the potassium entered was muscle, 
and while they stated the belief that the paralysis was due to the 
low potassium level of extracellular potassium, they pointed out that 
their results could also indicate a “chronic deficit” of muscle potassium 
Gass, Cheikasky and Savitslcy ” recently speculated on the possible 
nature of this “potassium deficit ” Confirming the discovery of 
previous investigators that a disturbance of phosphorus metabolism 
parallels that of potassium, they expanded the hypothesis, mentioned 
by the earlier authors, that the basic disorder of the disease involves 
the hexosephosphate phase of carbohydrate metabolism Pointing 
out that for two biologic processes — deposition of glycogen in liver 
muscle, and resynthesis of energy-rich compounds necessary for mus- 
cular contraction — ^potassium has been shown to be essential, Gass 
and his associates hypothesized that there is insufficient potassium in 
these patients to meet the double demand, particularly when additional 
carbohydrate is administered , thus the contractile mechanism suffers, 
and paralysis results 


SUMMARY AND CONCLUSIONS 

Two families with periodic paralysis are described, case reports 
of 10 patients are presented The great variability of signs and 
symptoms shown in the disease and the mild, atypical nature of many 
manifestations are stressed 

1 Attacks were produced regularly in 1 case by admmistiation 
of 200 Gm of dextrose by mouth Insulin, on one occasion, and 
water diuresis, on two occasions, failed to produce attacks 

2 Paralysis in the patient m this case ensued never less than 
eight hours, and on one occasion twenty-four hours, after ingestion 
of dextrose Rest after ingestion of dextrose appeared essential for 
precipitation of an attack 

3 Serum potassium values during paralysis were low normal on 
two occasions and pathologically low on two others Oral administration 
of potassium chloride appeared to hasten the return of muscular 
power Intravenous administration of potassium chloride was inef- 
fective on one occasion 

4 After exposure to cold for one-half hour, forearm muscles of 
the patient studied showed weakness for one-half hour, compared 
to ten minutes’ weakness in controls 

The relation of these data to the pathogenesis of the disease is 
discussed 

18 Ferrebee, Atchley and Loeb Allott and McArdle Milhorat, A T 
The Metabolism of Phosphorus in Periodic Family Paralysis, J Clin Investigation 
16 676 (July) 1937 



CLINICAL SYNDROME OF OCCLUSION OF THE POSTERIOR 
INFERIOR CEREBELLAR ARTERY 

Report of Three Coses 

BURTON LEVINE, MD 
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IRVING L APPLEBAUM, MD 
NEWARK, N J 

T he SYNDROi\IE of occlusion of the posterior inferior cerebellar 
artery \\as first firmly established by Wallenberg^ in 1895 Prior 
to that time, there had been several reports strongly suggestive of this 
syndrome = In Wallenberg’s studies of the anatomic distribution and 
variations of the posterior inferior cerebellar arteiy, he noted that the 
vessel was often absent on the light side He stated that a portion 
of the lateral medullaiy region is completely devoid of blood supply 
v hen the artery is occluded, although a part is supplied by the collateral 
circulation The bloodless area includes the restiform body, the direct 
spinocerebellar tract, the descending root of the trigeminal nerve, the 
motor nucleus of the vagus nerve (the nucleus ambiguus), a portion 
of the hypoglossal nucleus and a portion of the cerebellum With this 
information, one may predict the clinical features of the syndrome 
The onset is usually sudden, without loss of consciousness The 
patient experiences dizziness and headache and falls toward the side 
where the lesion is located He notices inability to swallow and numb- 
ness or paresthesia of the contralateral, sicfe of the body and the homo- 
lateral side of the face Objectively, diminution or loss of pain and 
temperature sensibility may be noted along the distribution of the 
trigeminal neive on the side of the lesion and on the contialateral side 
of the body below the head The sense of touch is, as a rule, not 
involved Ataxia of the homolateral extremities is present There is 
homolateral paralysis of the soft palate and the muscles of deglutition, 

From the Medical Service, Beth Israel Hospital 

1 Wallenberg, A Acute Bulbaraffcction (Embolie der Arterie cerebellar 
posterior inferior sinistre^), Arch f Psychiat 27 504, 1895 

2 Senator, H Apoplectische Bulbarparalyse mit wechselstandiger einpfin- 
dungslahmung. Arch f Psychiat 11 713, 1881 Reinhold, H Beitrage zur 
Pathologic der acuten Ei wcichungen des Pons und der Oblongata, Deutsche 
Ztschr f Nerven 5 351, 1894 Eisenlohr, C Ueber acute Bulbar- und Ponsaf- 
fectionen. Arch f Psychiat 9 1, 1879 
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which results m complete inability to swallow and in deviation of the 
uvula away from the side of the lesion There is often a sympathetic 
disturbance, causing homolateial Horner’s syndrome, with miosis, enoph- 
thalmos, ptosis of the hd and decreased perspiration Nystagmus and 
homolateral facial paresis may also be present, due to involvement of 
Deiters’ nucleus and the nucleus facialis, respectively 

This IS the classic picture , depending on variations in the distribution 
of the vessel, some of these symptoms may be absent, and others 
may be present The paralysis of the muscles of deglutition, the ataxia 
and the sensory changes, however, are almost invariably present 

In 1902, Breuer and Marburg ® showed experimentally that occlu- 
sion of the posterior inferior cerebellar artery cannot readily be dis- 
tinguished from occlusion of the vertebial artery It is generally thought, 
however, that occlusion of the latter vessel leads to pyramidal tract 
signs which are not present when the former vessel alone is involved ^ 
Of course, a thrombus m the posterior inferior cerebellar artery may 
propagate and occlude the vertebral artery itself, thereby involving 
other areas of the medulla and confusing the clinical picture 

Hun ® and Spiller were the first to report cases with autopsy 
studies m the United States Since their time, there have been sporadic 
reports In 1930, Merritt and Finland ° presented reports of 6 cases 
recorded at the Boston City Hospital within a two year period In the 
same year, Riley reported 8 cases, also within a two year period, 
at Battle Creek, Mich 

In 1929, Freidowitsch reported a case m a patient with syphilitic 
aortitis The patient improved with specific antisyphilitic therapy, and 

3 Breuer, R,, and Marburg, O Zur Klimk und Pathologic der apoplekti- 
formen Bulbarparalyse, Arb a d neurol Inst a d Wien Univ 9 181, 1902 

4 (a) Spiller, W G The Symptom-Complex of Occlusion of the Posterior 

Inferior Cerebellar Artery Two Cases \vith Necropsy, J Nerv & Ment Dis 
35 365, 1908 (b) Riley, W H The Syndrome of Occlusion of the Posterior 

Inferior Cerebellar Artery, Bull Battle Creek Sanitar & Hosp Clin 25 1, 1930 

(c) Thompson, R H Occlusion of the Posterior Inferior Cerebellar Artery 
Clinical Study of Four Cases, Arch Neurol & Psychiat 22 530 (Sept ) 1929 

(d) Gordinier, H C Occlusion of tlie Posterior Inferior Cerebellar Artery, a 

Definite Symptom Complex, Albany M Ann 32 585, 1911 (e) Holmes, W H 

Occlusion of the Postero-Inferior Cerebellar Artery, M Clin North America 
9 1544, 1926 

5 Hun, H Analgesia, Thermic Anaesthesia, and Ataxia Resulting from 
Foci of Softening in the Medulla Oblongata and Cerebellum Due to Occlusion of 
the Left Inferior Posterior Cerebellar Artery, New York M J 65 513, 581 and 
613, 1897 

6 Merritt, H , and Finland, M Vascular Lesions of the Hind Brain (Lateral 
Medullary Syndrome), Brain 53 290, 1930 

7 Freidowitsch, G N The Symptomatology of Thrombus of Arteria Cere- 
belli Posterior Inferior, Sovrem psikhonevrol 8 355, 1929 
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it was piesumed that syphilis was the etiologic basis for the occlusion 
In 1942, Bianchi, Iiibanen and Querol ® reported a case in which 
postmortem examination revealed syphilitic aitentis of the left vertebral 
alter}, iMth thrombosis of the posteiioi inferior cerebellar branch 
Despite these and othei lepoits " which stiess the importance of syphilis 
as an etiologic basis, there is no doubt that atherosclerosis is, by far, 
the commonest underl}ing factor 

Although the syndiome is commonei than -was previously believed, 
instances m general hospitals are still relatively rare, and internists in 
general are not well acquainted with the symptom complex It is felt, 
therefore, that the 3 cases of the syndiome of the posterior inferior 
cerebellar artery recorded at Beth Israel Hospital wuthin the past year 
are worth reporting and that a biief leview^ of the symptom complex is 
tiinel} 

RnPORT or CASLS 

Case 1 — A, R, a white woman of 71, suddenly became di7/y and vomited 
twenty-four hours before admission to the hospital On attempting to w'alk, she 
experienced severe vertigo and staggered to tlie right There was no loss of 
consciousness Several hours later, the patient complained of inability to swallow 
and of continuous pain in the left scapula The past history, except for hyper- 
tension of many years’ duration, was noncontributory 

Physical Examimiion — The patient was a well developed, fairly well nourished 
elderly wdiite woman, dehydrated and cyanotic She was slightly dyspneic There 
W'as an audible gurgling from the throat, and, at frequent intervals, paroxysms of 
coughing occurred The patient was unable to swallow Frequent suction of the 
posterior part of the pharynx was necessary to prevent recuri ent cough and cyanosis 
The blood pressure was 190 systolic and 90 diastolic, the pulse rate was 96 beats 
per minute, the temperature was 99 6 F, and there were 20 respirations per 
minute Funduscopic examination could not be satisfactorily pei formed The 
heart was slightly enlarged, and a soft blowing apical systolic murmur was audible 
A few medium inspiratory rales were piescnt at the base of both lungs The 
abdomen was distended and tympanitic 

Neurologic Exaimnatwii — The tongue was in the midline The gag reflex 
was absent Slight ptosis of the right eyelid was present The pupils were miotic, 
round and equal in size They leacted well to light and in accommodation The 
function of deglutition was absent The right side of the face and the left half 
of the body were anestlietic to pain sensibility Because of poor cooperation, the 
sensibility to touch and temperature could not be tested Ataxia of the right arm 
and leg was demonstrable, and questionable slight weakness of the same extremities 
was present 


8 Bianchi, A , Iribarren, L, and Querol, H E Goma intracerebeloso y 
sindrome de la arteria ccrebelosa postero-inferior (smdrome de Wallenberg), Rev 
Asoc med argent 56 183, 1942 

9 Kozhevnikov, A M Thrombosis of the Posterior Inferior Cerebellar 
Artery, Russk Khn 8 45, 1927 Wilson, G , and Winkelman, N W Occlusion 
of the Posterior Inferior Ceiebellar Artery, J Nerv & Ment Dis 65:125, 1927 
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Course — Because of the cyanosis and the basal rales, the patient was placed 
in an oxygen tent, digitalized and given a mercurial diuretic Twenty-four hours 
after admission, the temperature rose to 102 F, and penicillin therapy was insti- 
tuted A diagnosis of aspiration pneumonia was made and confirmed roentgeno- 
logically 

The patient could take nothing by mouth, all attempts to feed her m that 
manner resulted in aspiration, cough and cyanosis Nutrition was maintained 
with a Levin tube for three weeks Thereafter, deglutition gradually returned, 
and the patient was able to swallow soft foods There was little change m the 
sensory dysfunction or the ataxia She was discharged and observed thereafter 
for one year All signs and symptoms gradually improved until at the end of 
the observation period no residua remained 

Case 2 — H R , a white man of 56, was awakened at 3 a m , with dizziness, 
nausea, vomiting and difficulty in swallowing In attempting to walk to the bath- 
room, he noted pronounced vertigo and a tendency to fall to the right He com- 
plained also of numbness of the right side of the face There was no loss of 
consciousness One year previously, the patient had experienced precordial dis- 
comfort on exertion, and a diagnosis of arteriosclerotic heart disease with mild 
coronary insufficiency had been made 

Physical Exaimnaiioii — The patient was a well developed, well nourished white 
man At the time of the examination, he was lying quietly in bed, with his eyes 
closed The speech was slurred, and he complained of vertigo whenever he 
opened his eyes The blood pressure was 190 systolic and 100 diastolic No cardiac 
enlargement was demonstrated A soft blowing apical systolic murmur was audible 
The lungs were clear 

Nemologic Examination — There was mild paresis of the right side of the face, 
of central origin The tongue and uvula deviated slightly to the left There was 
inability to swallow, and attempts to drink water resulted in severe paroxysms 
of coughing The right side of the face and the left half of the body, below the 
head, were anesthetic to pain and temperature sensibility The sense of touch 
was preserved There was dyssynergia of the right arm and leg and dysdiadoko- 
kinesis of the right arm Horizontal nystagmus was demonstrable, particularly 
on lateral gaze to the right, with the rapid component toward the right 

Course — Forty-eight hours after admission, Horner’s syndrome became notice- 
able on the right side There were ptosis, enophthalmos and miosis, with a definite 
dryness of the skin over the right side of the face For the first five days it was 
necessary to catheterize the patient, but thereafter urination was spontaneous 
Singultus was an intermittent symptom for the first three weeks For the first 
twenty-one days, nutrition was maintained with a Levin tube and intravenous 
infusions After the third week, the patient was able to swallow thick, pureed 
foods At the end of the fourth week, the function of deglutition had in part 
returned, but there were occasional aspiration and regurgitation through the nose, 
particularly of fluids At that time, the ataxia of the right side of the body had 
lessened There was no change in the sensory dysfunction The nystagmus was 
still present, and sitting up quickly brought on considerable dizziness 

The patient gradually improved over a period of time, at the time of writing, 
eight months later, few residual neurologic signs can be elicited There remain 
slight impairment of pain and temperature sensations on the left side of the body 
and a slight tendency to fall to the right while walking Results of the remainder 
of the neurologic examination are negative 
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One month before the time of writing, the patient underwent a two stage 
prostatectomy uneventfully 

Casu 3 — R B , a white woman of 57, experienced sudden onset of faintness, 
nausea and vomiting and inabihtjf to see clcaily about six hours before admission 
to the hospital There was no loss of consciousness When seen m the emergency 
room, the patient complained of inability to swallow, slurred speech and numbness 
of the left half of the face There was a past history of hypertension of sixteen 
years’ duration Fourteen jeais prioi to admission, the patient had sustained a 
myocardial infarct, with no subsequent evidence of coronary insuniciency or of 
congestne failure Seven months bcfoic the present episode, the patient had had 
a cerebrovascular accident, wnth transient right hemipaiesis and left facial paresis 
During the 3 ear pre\ lous to admission, there had been frequent episodes of dizziness 
and headache 

Physical Examwafwii — The patient was well developed and w’cll nourished 
She had slurred speech and coughed sporadically The blood pressure w'as 190 
systolic and 130 diastolic The fundi showed grade 2 arteriosclerosis The heart 

Paihoanatoimc Changes and Ncuiologtc Signs in 3 Cases 
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Iiw oI\ ement 

Signs 

Case 1 

Case 2 

Case 

Nucleus nmblguus 

Dlfllcult deglutition 
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Homolatcral facial 
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Yes 

Yes 

Yes 

center 
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Lo 

Acs 

Yes 

Lateral spinothalamic tract 

Contralateral ones 
the<!la of bod> to 
pain and tempera 
ture sensibility 

Yts 

Acs 

Yes 

Direct spinocerebellar tract 

Ilomolatcral ata\Ia 

Acs 

Acs 

Yes 

Dcltcrs’ nucleus 

Xjstagmus, dizziness, 
falling to side of 
lesion 

Y'es 

Yes 

Yes 

Xuclcus facialis 

Homolatcral facial 
paresis 

No 

Acs 

Yes 


was moderately enlarged to the left, and a soft, blow'ing, grade 1 systolic murmur 
could be heard over the base The lungs w'cre normal 

Neurologic Evaviination — There was central facial paresis and Horner’s syn- 
drome on the left Both pupils reacted to light and in accommodation The left 
pupil was miotic The gag reflex was absent, and the uvula deviated to the right 
The function of deglutition w'as completely absent Attempts at swallowing even 
a few' drops of water resulted in aspiration, seveie paioxysms of coughing and 
cyanosis The tongue deviated to the right There was horizontal nystagmus, 
particularly with lateral gaze to the left Anesthesia to pain and temperature 
sensibility was demonstrable along the distribution of the left trigeminal nerve and 
over the right half of the body below the head There was dyssynergia of the 
left arm and leg and dysdiadokokinesis of the left aim 

Course— For the first five weeks, feeding was accomplished with a Levin tube 
Return of the function of deglutition was extremely slow, and it was not until 
after the twelfth week that the patient was able, with some difficulty, to swallow 
soft foods At the end of the third month, there was some improvement in the 
ataxia, but results of the remainder of the neurologic examination was unchanged 
The patient was then discharged Further follow-up was not possible 

The table represents an outline of the pathoanatomic changes and the neurologic 
signs in the 3 cases 
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COMMENT 

The classic clinical picture of occlusion of the posterior inferior 
cerebellar artery is so striking that, once seen, it is unforgettable On 
the basis of the neuroanatomy involved, one can visualize and explain 
practically the entire syndrome 

The posterior inferior cerebellar artery arises from the vertebral 
artery and supplies the lateral portion of the medulla and the adjacent 
poition of the cerebellum The term “lateial medullaiy syndrome” 
which IS sometimes applied to this symptom complex ° is therefore 
self explanatory The nucleus ambiguus, or the motor nucleus of the 
vagus, which is in the involved area, is lesponsible for the paralysis 
of the muscles of deglutition Since the fibers to the lar}mx and palate 
also originate in this nucleus, the deviation of the uvula and the fre- 
quently associated hoarseness are thus explained 

The dizziness, falling to the side of the lesion and nystagmus result 
from involvement of Deiters’ nucleus (in the vestibular nucleus) and 
of Its connecting nerve pathways to the ocular motor nuclei The 
function of Deiters’ nucleus is that of maintaining equilibrium , through 
various pathways in the brain and the spinal coid, it controls related 
movements of the head, eyes and body These pathways do not cross 
prior to their emergence from the central nervous system and, there- 
fore, give homolateral signs 

The Horner syndrome, also a homolateral sign, consists of miosis, 
enophthalmos, ptosis of the upper eyelid and diminution in perspiration 
on the face These signs result from involvement of the sympathetic 
center in the lateral portion of the medulla The facial paresis which 
IS sometimes seen may also be related to the sympathetic center but 
IS sometimes a result of involvement of the facial nerve or its nucleus 

The sensory changes are dissociated There are homolateral anal- 
gesia and thermanesthesia, whereas tactile sensibility is unimpaired 
This phenomenon has been explained by Spiller,^" Riley,^*’ Gerard,^® 
Stopford’^ and others by the fact that the descending root of the 
trigeminal nerve, which carries the fibers for pain and temperature 
sensibility, is in the involved area The pathways for tactile sensibility 
go to the main sensory nucleus of the fifth nerve, which is placed more 
anteriorly in the brain stem, thus being missed by the lesion The 
lateral spinothalamic tract, which carries the contralateral fibers for 
pain and temperature sensibility from the trunk and extremities, also 
passes through the lateral medullary region This accounts for the 

10 Gerard, M W Afferent Impulses of the Trigeminal Nerve, Arch Neurol 

Psychiat 9 306 (March) 1923 

11 Stopford, S B The Function of the Spinal Nucleus of the Trigeminal 
Nerve, J Anat 59 120, 1924-1925 
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contralateral analgesia and thermaneslhesia below the head Again, the 
tactile sensibility is not impaired, since the fibers for this function 
apparently proceed with the ventral spinothalamic tract, which passes 
through the brain stem in a more ventral position 

The honiolateral ataxia results from the involvement of the direct 
spinocerebellar tracts or the restifomi body, or both 

The 3 cases described presented more or less classic pictures of 
occlusion of the posteiior mferioi cerebellar artery In cases 1 and 2, 
the involved vessel was on the light, whereas m case 3 it was on the 
left This distribution is a little unusual , Wallenberg ^ stated that the 
artery is often absent on the right side In all our cases, the nucleus 
ambiguus, Deiters’ nucleus, the sensor} root of the trigeminal nerve, 
the lateral spinothalamic tract and the direct spinocerebellar tract were 
mvohed The dysfunction of the nuclei and the pathways were mani- 
fested by inability to swallow, vertigo, nystagmus and falling to the 
side of the lesion, homolateral facial analgesia and thermanesthesia, 
contralateral analgesia and thermaneslhesia below tbe head and homo- 
lateral ataxia In addition, m cases 2 and 3, the lateral medullary center 
for the sympathetic nervous system and the nucleus facialis were 
involved, as manifested by homolateral Hornei’s syndrome and homo- 
lateral paresis of the face, of central origin In none of these cases was 
there a sign of dysfunction referable to the pyramidal tract On this 
basis, we believe that the vertebral artery per se was m no way affected 
Finally, it is stiessed that m these 3 cases there was no loss of con- 
sciousness This phenomenon has been noted by various authors as 
characteristic of the lesion, m contiadistmction to other forms of 
cerebrovascular accidents 

Etiologically, arteriosclerosis is the most important factor Some 
authors, particularly Salmon and Iwm other groups of wmrkers,® 
stressed syphilis as having a causal relationship As mentioned previ- 
ously, Bianchi, Iribarren and Querol® reported a case of occlusion of 
the posterior infenoi cerebellar artery in which postmortem exami- 
nation revealed syphilitic arteritis of the left vertebral artery, with 
thrombosis of the posterior inferior cerebellar branch Despite these 
isolated instances, a more recent leport^^ stresses hypertension and 
arteriosclerosis as the commonest etiologic basis In each of the 3 cases 
reported m the present study, there was evidence of hypertension and 
arteriosclerosis The patient m case 1 had hypertension of long stand- 
ing In case 2, there was a history of hypertension and coronary 
insufficiency The patient m case 3 had had hypertension for many 

12 Best, C H , and Taylor, N B The Physiologic Basis of Medical Practice, 
ed 2, Baltimore, Williams & Wilkins Company, 1940 

13 Salmon, A La trombosi delle arterie bulban, Riforma med 29 649, 1913 
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years and had sustained both a m)'ocardial infarct and a cerebrovascular 
accident in the past 

Another factor to be considered is the manner in which the artery 
originates and branches The posterior inferior cerebellar artery arises 
at nearly a right angle to the vertebral arter}"-, and the branches which 
penetrate the medulla do likewise This arrangement interferes with 
the free circulation of blood and may be a factor in the development of 
a thrombus m an already arteriosclerotic artery 

A rather uncommon etiologic factor was reported by Davison and 
Spiegel In their case, a metastatic neoplasm was the basis of the 
lateral medullar}’' syndrome 

In the differential diagnosis, one must consider occlusion of the 
vertebral artery, the anterior spinal artery and the artery of the lateral 
recess The absence of signs of invohement of the pyramidal tract 
excludes the possibility of involvement of the vertebral artery The 
anterior spinal artery is a branch of the vertebral artery and supplies 
the central and anterior portions of the medulla, including the pyra- 
mids It IS, therefore, obvious that occlusion of that vessel would 
also lead to signs in the pyramidal tract, thus differentiating the lesion 
from that of the syndrome of the posterior inferior cerebellar artery 
The artery of the lateral recess supplies an extremely small, localized 
area in the medulla and in no way gives the classic picture of the 
Wallenberg S)’'ndrome ® 

The immediate therapy is, of necessity, the maintenance of nutrition 
The patients cannot swallow, and it may be necessary to feed them 
parenterally or with a Levin tube for many weeks The gastric tube 
may be inserted wuth each feeding or left in situ for several days at a 
time Aspiration pneumonia is common, and antibiotic therapy may be 
necessary on occasion When the patient begins to sw’allow, it is best 
to give thick, pureed foods, since these are apparently not too easil} 
aspirated 

The use of antisyphihtic therapy m those cases in which syphilis 
IS present is definitely indicated A dramatic response has been 
reported in a case in which the basis was syphilitic arteritis Ordi- 
narily, however, one should not expect too startling a result, since 
the damage to the medulla occurs before symptoms are noted 

Anticoagulant therapy in this syndrome is a controversial issue, as 
it IS in all cerebrovascular accidents The possibility of converting 
a thrombus to a hemorrhage is something to fear Magnusson,^® how- 

14 Davison, C , and Spiegel, L A Syndrome of Posterior Inferior Cerebellar 
Artery from Metastatic Neoplasm, J Neuropath & Exper Neurol 4 172, 1945 

15 Magnusson, J H Thrombosis of the Posterior-Inferior Cerebellar Artery 
(Wallenberg Syndrome) Treated w'lth Heparin, Lancet 1 666, 1938 



LEVINE ET AL— OCCLUSION OF CEREBELLAR ARIERY 439 


ever, reported a remarkable result ni a case m which heparin sodium 
was given 

The piognosis with regard to life and the letuin of essential func- 
tions is generally good The ataxia and inability to swallow often 
improve after several months It must be remembered, how^ever, that 
the S}ndrome is an indication of more generahred vascular disease, in 
which sudden death is no uncommon occurrence 

SUMMARY 

Thice cases of the sjndrome of occlusion of the posterior inferior 
cerebellar arter}' ai e presented The patients w^ei e seen in a general medi- 
cal serMce in one hospital within a period of one year 

The syndrome as originally described by Wallenberg is still, for 
practical purposes, pathognomonic The symptom complex usually 
includes sudden onset wnth no loss of consciousness, dizziness, falling 
toward the side of the lesion, nystagmus, difficult deglutition, homo- 
lateial Horner’s S3mdiome, ataxia, tiigeminal analgesia and therman- 
esthesia and conti alateral analgesia and tbermanesthesia of the body 
The basis for the symptom complex is a highly localized lateral 
medullary lesion, involving the nucleus ambiguus, Deiters’ nucleus, the 
descending root of the fifth nerve, the lateral spinothalamic tract, the 
medullary sympathetic center, tlie direct spinocerebellar tract, the resti- 
form body and, occasionally, the nucleus facialis 

The etiology, differential diagnosis, therapy, prognosis and course 
are briefly discussed 



RELATION OF PULMONARY EMBOLISM TO 
PERIPHERAL THROMBOSIS 
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MURRAY WEINER, MD 
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SHEPARD SHAPIRO, MD 

NEW YORK 

^ I ''HE MOST dreaded complication of venous thrombosis is pul- 
monary embolism, for which the mortality rate is about 15 per 
cent ^ The need is for additional data Avhich may be of help m under- 
standing the thromboembolic phenomena and, thus, in reducing the 
danger Accordingly, a necropsy stud}' was made m the hope that it 
■ would yield information for further clinical and laboratory evaluation 

Knauer^ reported that the incidence of fatal pulmonary embolism 
in a series of 33,558 autopsies was 2 5 per cent Barnes ® estimated 
that 34,000 persons die of pulmonary embolism each year in this 
country Hunter and his co-workers ^ obsen'ed that 52 7 per cent of 
older people confined to bed evidenced thrombosis of the deep veins 
of the leg In the necropsies reported by them, pulmonary embolism 
accounted for 3 13 per cent of all deaths, the authors concluded that 
the most important single cause of thrombosis of the leg veins in older 
persons was the sudden confinement to bed of previously ambulatory 
patients 

Read at the meeting of the New York Pathological Society, New York 
Academy of Medicine, Dec 20, 1948 

From the Third (New York University) Division, Goldwater Memorial Hos- 
pital, Welfare Island, and the Department of Medicine, New York University 
College of Medicine 

1 Cosgriff, S W, in discussion on Thromboembolism, Am J Med 3 753 
(Dec) 1947 

2 Knauer, J G Acute Cor Pulmonale Discussion of Literature and 
Report of Case Successfully Treated with Oxygen, Bull Am Acad Tuberc 
Physicians 3 36, 1939, cited by Rubin, E H Diseases of the Chest with 
Emphasis on X-Ray Diagnosis, Philadelphia, W B Saunders Company, 1947 

3 Barnes, A R The Problem of Pulmonary Embolism, West J Surg 
50 551 (Nov ) 1942 

4 Hunter, W C , Sneeden, V D , Robertson, T D , and Snyder, G A C 
Thrombosis of the Deep Veins of the Legs, Arch Int Med 68 1 (July) 1941 
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The picsenl stuch was made at Goldwatei Memoiial Hospital, 
an institution dc\otcd to the stud} of chionic diseases The vast 
majoiit} of patients veie in the oldei age groups and had been con- 
fined to bed fioin tunc to tune In oidei to determine the frequency of 
thrombosis and embolism m this hospital, as well as the relation of 
both conditions to the final autopsy diagnosis, the piesent study was 
undei taken 

M \TLRI \L 

Anahsi'- \sa'> rn<:t niuii. of 202 con*-ccuti\c routine autopsies perfoimcd at the 
lio'^pitnl 1 he croup con«istccl ot 67 female and 135 male persons, the ages 
ranging fiom IS to S9 \cars Onh 20 patients wcie below the age of 50, and 
of thecc one half were \oungcr than 40 As is e\ident in the analysis of the 
matcri il, the diagiio«i': of cinhosis of the Iner assumed a singular role, for this 


□ Artepioscleposis 
E3 Thpombosis 



Chait 1 — Incidence of thice conditions according to age 


reason, protocols of an additional 79 consecutive autopsies in which there had been 
a final diagnosis of Lacnncc’s (portal) cnihosis were selected for further analysis 
Besides these, 217 protocols of autopsies perfoimed on the bodies of patients of 
selected age groups without cirrhosis were reviewed, giving a total of 516 cases 

AXAIVSIS or TIIC DATA 

Chart 1 shows the incidence of artei losclcrosis, thrombosis and pulmonary embo- 
lism 111 patients of several age groups The number of cases of arteriosclerosis 
includes only those in which the protocol of the autopsy described the process as 
moderate or pronounced The number of cases of thiombosis includes those in 
which there were autopsy findings of peripheral as well as cardiac thrombi Since 
these were routine autopsy reports, detailed descriptions of dissection of the 
peripheral veins were not included Consequently, no conclusions about the 
absolute incidence of peripheral thrombosis were justified However, since all 
autopsies were performed by a similar routine, a comparison of incidence in persons 
of different ages and with different types of disease may be valid The problem 
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of inaccuracy was not evident in considering the incidence of pulmonary embolism, 
since in all necropsies the pulmonary vessels were routinely dissected to their small 
ramifications 

From chart 1 it is evident that the incidence of arteriosclerosis was so high 
that it was difficult to correlate other findings with it It may also be noted that the 
incidence of thrombosis was greater in the age groups beyond SO than in the 
younger persons However, when the group of persons over SO was broken 
down by decades no significant difference in the incidence of thrombosis was 
apparent 

The frequency of pulmonary embolism did not run parallel to the incidence of 
thrombosis It was not until about the age of 70 that a sharp rise occurred in the 
incidence of pulmonary embolism Incidentally, the frequency of pulmonary embo- 
lism in the group of persons under 60 was of the same order of magnitude as that 
reported by Knauer 2 , however, after 70 the incidence of pulmonary embolism was 
much higher in the present series Statistical treatment by the chi-square method 
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Chart 2 — ^Incidence of three conditions according to type of disease present 


showed a highly significant difference in the incidence of pulmonary embolism in 
the age group above 70 as compared to those groups below 70 The same two 
groups, however, demonstrated no significant difference in the incidence of 
thrombosis 

Chart 2 represents an effort to correlate the data concerning thromboembolism 
with the pathologists’ final diagnosis The final diagnosis was classified according 
to six major types of disease cardiovascular, hepatic, renal, respiratory, neuro- 
logic and neoplastic Those protocols which revealed major disease in more than 
one group were entered accordingly The group of patients with hepatic dis- 
ease included those with cirrhosis of the Laennec type but did not include those 
with so-called cardiac cirrhosis From the nature of the tabulation, it was to be 
expected that the group of patients with cardiovascular disease would show by far 
the greatest incidence of thrombosis It is interesting that thrombosis was not 
less frequent in the group of patients with cirrhosis than in the remaining four 
groups and was of about equal frequency in the four groups By contrast, the 
incidence of pulmonary embolism ranged from 10 to IS per cent in all groups 
with the one startling exception of that composed of patients with hepatic cir- 
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rhosis In 97 cases in winch llic postmortem diagnosis was Lacnncc's cirrhosis 
there w'erc no pulmonary emboli The same group of patients, with the pos- 
sible exception of 1, also had no pcnpheial emboli In no othei' group analj’/ed 
were emboli so noticeably lacking 

Statistical anahsis by the cln-square method levealcd a probability of less 
than 1 in 1,000 that the result was due to chance Since the average age of the 
patients with portal cirrhosis was 62 S and that of the patients without cirrhosis 
68 0, the data were rearranged into equivalent age gioups and again statistically 
analyzed, the results again demonstrated that the figures w'ere significant 

COMMENT 

The data demonstrated a lack of ptilmonar}^ embolism m patients 
with Lacnn ec^s cirrho sis In the same patients, the incidence of cai- 
diac arid peripheral venous thiombosis w^as not particularly low It 
bas been adequately established that the coagulation mechanism is 
apt to be disturbed in chronic disease of the liver However, the 
extent of hypocoagulabihty of the blood in such patients is not gieat 
In consideiing the relation of distuibed coagulation to the development 
of thrombosis and to embolization, it is especially notewoithy that the 
incidence of the tw o phenomena is not parallel Api opos of this fact, it 
IS interesting that in certain cases of the migratory type of thrombo- 
phlebitis emboh seem never to be present We have seen exam- 
ples of this disorder wnth venous thrombi extending over all four 
limbs and the chest w'all, m which the disease continued unabated 
for months but no pulmonary emboh appeared during the period 
of illness On the other hand, as is w'ell known, there are cases of 
migrating thrombophlebitis, clinically and pathologically indistinguish- 
able from the previous variety, in which emboh to the lung are 
freely produced Apparently the factors which deteimine the develop- 
ment of venou's thrombosis are not necessarily responsible for the 
liberation of pulmonary emboh 

The foregoing analysis reveals further that a striking increase in 
thromboembolic disease exists only in the extremely advanced age 
groups, in which the patients are much older than the geneial average 
m ordinary hospital populations With Unger, two of us (M W 
and S S ) have reported elsewhere ® that this same age group (over 70) 
has a high incidence of impaired liver function without clinical or 
morphologic evidence of hepatic disease 

The reason for the greater frequency of pulmonary thromboembolism 
in the advanced age groups does not find adequate explanation in the 
combination of intimal alteration, reduction in the diameter of vascular 
lumens and slowing of the blood stream The magnitude of these 
changes is not remarkably greater in the eighth decade than 

5 Unger, P , Weiner, M, and Shapiro, S Vitamin K Toleiance Test 
Am J Clin Path 18 835 (Nov) 1948 
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in the preceding ten years Contrary to the general impression, the 
coagulability of the blood in the more advanced years is demonstrably 
reduced as compared with the normal standard for all adults 

The mechanism of intravascular thrombus formation involves the 
interplay of a number of factors such as the rate of blood flow, the state 
of the surrounding wall of the vessel, the coagulability of the blood and 
possibly othei factors, at present unknown These factors seem to be 
interdependent, although the roles played by them are probably not of 
equal importance Thus, the capacity of the blood to clot appears to be 
the major requirement for thrombus formation Regardless of the 
extent of participation of the other factors, the formation of an intra- 
vascular clot may be inhibited or entiiely pi evented if the blood is 
tendered sufficiently hypocoagulable It is likely that h 3 ^pocoagulabihty 
of the blood is also of considerable importance m determining v/hether 
or not embolism will occur However, there is good reason to suspect 
that other mechanisms aie involved In cirrhosis of the liver, fibrino- 
lysms are extraordinarily active ® This may be a factor in the rarity 
of pulmonary embolism in this disease Incidentally, there is no con- 
clusive proof that the efficacy of the anticoagulant drugs in preventing 
embolization is the result of the induced hypocoagulabihty per se What 
IS known of the conditions which are responsible for the formation of 
intravascular thrombi is inadequate to explain the variations in incidence 
of pulmonary embolism, as revealed in the data presented in this paper 

SUMMARY 

An analysis is made of the incidence of thromboembolism, according 
to postmortem diagnosis, in patients in a vaiisty of age groups and with 
vaiious types of diseases The following facts are noted 

In 278 miscellaneous cases, excluding those of Laennec’s cirrhosis, 
the incidence of pulmonaiy embolism was 12 per cent (33 cases) 

In 97 instances of Laennec’s cirrhosis, the incidence of pulmonary 
embolism was 0 The incidence of cardiac and peripheral thrombosis 
in these cases of hepatic disease was not significantly different from 
that in the cases of miscellaneous diseases 

In the group of patients ovei 70, the incidence of pulmonary embo- 
lism was 21 per cent In those from 50 to 70, it was less than 7 per 
cent There was no similar variation in the incidence of thrombosis 
The dissociation of the incidence of pulmonary embolism and that 
of peripheral thrombosis is discussed 

6 Goodpasture, E W Fibrinolysis in Hepatic Insufficiency, Johns Hopkins 
Hosp Bull 25 330 (Nov ) 1914 ^ 
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Report of a Case m a Girl of Fourteen 
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P ERNICIOUS anemia is a disease of late adult life, rarely being 
encountered in patients under 30, and is exceedingly infrequent in 
children Doubt has been expiessed in main texts and articles as to 
whether true pernicious anemia e\er occurs m infancy or childhood 
'\ pernicious anemia-like disease, i e, a maciocytic anemia with 
megaloblastic arrest of the hone marrow, may occiii wuth Diphyl- 
lohothnum infection, scphilis, \aiious gastrointestinal lesions, steator- 
rhea, or other conditions m w’liich there is improper absorption or 
production of the maturation factor ^ The commonest cause of macro- 
c}tic anemia in childhood is probably a diet deficient in the extrinsic 
factor Tiiere lla^c been many reports of pernicious anemia occurring 
in children, hut the diagnosis w^as open to question in most cases, and 
Wintrohe’'' accepted only 2 cases with certainty Peterson and Dunn," 
in \9-\6, reciewed the literature on the subject, they accepted only 
2 cases ^ as jirovcd hut added 1 of their owti The familial tendencies 
of pernicious anemia are well iccogmzed, and it is also recognued that 
the achlorh}dria w'hich is so prominent and frequent in families with 
pernicious anemia may occur at an early age in children whose parents 
have pernicious anemia ^ 

The present case apparently fulfils unequivocally the diagnostic 
criteria for pernicious anemia 

From the Department of Internal Medicine, State University of Iowa College 
of Medicine 

1 (a) Davis, L J Macrocytic Anemia m Children, Arch Dis Childhood 
19 147, 1944 (fc) Wintrobe, M M Clinical Hematology, ed 2, Philadelphia, 
Lea & Febiger, 1946 

2 Peterson, J C , and Dunn, C S Pernicious Anemia m Childhood, 
Am J Dis Child 71 252 (March) 1946 

3 Pohl, C tJber perniziose Anamie im Kindesalter, Monatsschr f Kinderh 
81 192, 1940 Dedichcn, I Anemie a type pernicieux chez un enfant de 9 
mois, Acta med Scandinav 111 90, 1942 

4 Wilkinson, J F , and Brockbank, W The Importance of Familial 
Achlorhydia m the Aetiology of Pernicious Anemia, Quart J Med 21 219, 1931 
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REPORT or CASE 

L L , a girl of 14, had been well until December 1945, when an illness devel- 
oped which was thought to be “flu ” After two weeks of the illness, it was 
noted that the patient was jaundiced, the local physician made a diagnosis of 
severe anemia, for which she was given “liver pills ” The fatigability persisted, 
the appetite remained poor, fever and swelling of the cervical lymph nodes devel- 
oped and the patient was admitted to the University Hospitals m March 1946 
There was no history of bleeding from anj source, and the past history was 
noncontnbutory The nutritional and dietary histones were normal until the 
onset of the present illness, and although the patient had acute cervical adenitis 
on admission, there was no history or evidence of a chronic infection 

The patient’s mother had pernicious anemia and had been under treatment 
in the same hospital It was reported, but not verified, that an aunt of the 
patient had pernicious anemia, and that a great-aunt had anemia of an unknown 
type 

Examination reiealed a poorly nourished and chromcallj ill girl, with pro- 
nounced pallor and jaundice The mucosa at the edges of the tongue was atrophic 
The submaxillary lymph nodes were enlarged and tender, and there was chronic 
faucial tonsillitis There was no other significant Ij mphadcnopathy The spleen 
was firm, nontender and easily palpable The liver was not enlarged The 
neurologic examination revealed normal reflexes and sensations in all areas The 
remainder of the physical examination w'as noncontnbutory 

At the time of admission, there w'erc 1,500,000 erjthrocjtes per cubic milli- 
meter and 64 Gm of hemoglobin per hundred cubic centimeters, and a hemato- 
crit reading of 16 per cent The leukocyte count w'as 3,800 cells per cubic milli- 
meter, with a differential count of 47 per cent neutrophils, 38 per cent lympho- 
cytes and 15 per cent monoc 3 'fes The color index w'as 1 47 and the volume 
index 1 22 , mean corpuscular hemoglobin W'as 42 6 micromicrograms and mean 
corpuscular volume 106 cubic microns There w'as considerable variation in the 
size and shape of the erythrocytes on the blood smear, the predominant type of 
cell was large and deep staining There were 90,000 platelets per cubic milli- 
meter , 2 2 per cent of the erythrocj'tes w'ere reticulocj'tes Hemolysis of the 
erythrocytes began at 0 46 per cent sodium chloride solution and was com- 
plete at 026 per cent Clot retractility w'as normal and prothrombin time was 
normal The indirect van den Bergh test showed 5 1 mg of bilirubin per hun- 
dred cubic centimeters The total amount of plasma protein was 7 5 Gm per 
hundred cubic centimeters, with 5 2 Gm of albumin, 2 2 Gm of globulin and 0 3 
Gm of fibrinogen Results of roentgenologic examinations of the esophagus, the 
stomach and the small and large intestine were entirely noimal, and the examina- 
tion of the feces for ova and parasites was negative There was no bleeding 
from the gastrointestinal tract 

There was no free hydrochloric acid in the gastric content after stimulation 
with histamine 

The patient w'as given parenteral liver therapy, IS units of liver extract were 
given daily for three days and then IS units, twice a week The reticulocyte count 
rose from 2 2 per cent to 26 per cent on the fifth day of treatment and dropped 
to 0 8 per cent on the twenty-second day After thirty-six days of treatment, the 
patient was discharged from the hospital, at which time the erythrocyte count 
was 3,700,000 and the hemoglobin content, 7 3 Gm Treatment was continued 
at home, and the girl was seen in the outpatient clinic from time to time In 
September 1946, there were 10 Gm of hemoglobin, 5,000,000 erythrocytes and 
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12,000 Iciikoc\tcs Satisfactory hemoglobin and eiythrocyte levels were main- 
taiiKd, but tlitiapy became less regular, and in March 1947, 20 mg of folic acid 
(ptcro\lglutaimc acid) jici da\ was gucii orally m place of the parenteral admin- 
istiation of h\ci c\tact Hemoglobin content and erjthrocyte count weie main- 
tained at noimal lc\cls with this treatment through July 1947 

The patient then discontinued all treatment, m December of that year, she 
became tiicd and weak, and ‘‘flu” again developed She w'as admitted to the 
hospital Blood \ allies were 1,900,000 crj throcytes, 7 2 Gm of hemoglobin, 6,700 
IcukocMcs and 98,000 platelets There was no evidence or history of bleeding 
irom anj point, and the iragihtj of the erjthroeytes w'as normal Bone marrow 
aspiiatcd from the sicinum showed megaloblastic hjperplasia characteristic of 
pernicious ancmi i 

Daii\ injections of 15 units oi Inci extract were given, and the reticulocytes 
count increased from 5 pci cent to 24 pci cent on the ninth day of treatment 
The hemoglobin content and cr>throc\tc count returned to their normal values, 
the bone mariow recerted to normal and the patient impioved clinically In 
September 1948, the lienioglobin content was 12 Gm , the erythrocyte count, 
4,600,000, and the leukocjtc count, 8150, and the patient was m excellent health 
Secondare sex ehaiaclcri'-tics which had prc\iously been undcrde\ eloped, had now' 
dc\ eloped to noim,i! for i girl of 17 The blood let els ha\e been maintained at 
normil to the time of this leport, with no return of jaundice or of the subjective 
manifestations 

L L, the inothci of the patient, was fust admitted to the Unuersity Hospitals 
March 27, 1942, at the age of 50 She complained of tingling of the hands and 
feet, fear of falling and difiieulti m threading a needle Numbness had first 
appeared in the feet about a jear prcviouslj, followed with stiffness of the legs, 
numbness and tingling of the hands, and such extensive progression of these symp- 
toms that a fear of falling developed Tlie patient also had one episode of soreness 
of the mouth and tongue She had received one course of injections of liver 
extract, of unknown amount 

Examination revealed tiie patient to have a spastic, ataxic gait There were 
ataxia of both hands and feet, spasticity of the muscles, hyperactive tendon 
reflexes, bilateral Babinski reflexes and sustained ankle clonus, and diminution 
of pallesthesia, two point discrimination and sense of position The Wassermann 
reactions of the blood and the spinal fluid were negative 

The blood showed 14 Gm of hemoglobin, 4,000,000 erythrocytes and 11,200 
leukocytes, with a normal differential count There was no free hydrochloric 
acid after stimulation with histamine A diagnosis was made of subacute com- 
bined degeneration of the spinal cord, with pernicious anemia 

The patient was treated with intramuscular injections of liver extract, which 
resulted in subjective improvement but m little change in the objective evidence 
of the degeneration of the cord She was last seen Aug 24, 1948, at which time 
the blood count and hemoglobin content were at normal levels There was 
achlorhydria, and there had been no progression of involvement of the spinal cord 
The patient continues to take liver extract at the time of writing , she has a normal 
hematologic picture and no further progression of the neurologic complications 

COMMENT 

The diagnosis of pernicious anemia in the girl of 14 seems to fulfil 
the most rigid requirements The anemia was macrocytic and hyper- 
chromic in type, with increased mean corpuscular volume and mean 
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corpuscular hemoglobin It was associated with megaloblastic bone 
marrow The leukocytes and platelets were both reduced in number 
The appearance of the blood smear was typical of that in pernicious 
anemia in all respects There were hyperbilirubinemia and persistent 
achlorhydria, which did not respond to injections of histamine 

Complete remission, with a reticulocyte crisis, was produced by the 
administration of a potent liver extract, and the blood was maintained 
at normal levels with liver extract and folic acid The remission w^as 
characterized by a return of both peripheral blood and bone marrow^ 
values to normal A relapse occurred w'hen therapy was discontinued, 
and subsequent liver therapy produced another sustained remission 
The presence of coexisting disease or dietary inadequacies which might 
produce anemia of this type could not be determined 

The mother of the patient w'as found to have combined sclerosis of 
the spinal cord and achlorhydria, she responded subjectively to the 
administration of liver extract and has been without relapse or pro- 
gression of the disease while being given liver therapy 

, SUMMARY 

A case of pernicious anemia in a girl of 14 is presented, in which 
both liver extract and folic acid (pteroylglutamic acid) maintained the 
disease in complete remission 


ADDENDUM 

Since completion of this paper, a gastroscopic examination has been 
performed on L L , who is now 18 The gastroscopic findings were 
those of a severe atrophic gastritis, which is often observed in patients 
with pernicious anemia 
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16 Miscellaneous Gastrointestinal Sub- 
jects 
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PARASITIC AND DIARRHEAL DISEASES 

Diagnostic Measwes — The laboratory aspects of diagnosis are dis- 
cussed by several authors Harrison and Banvard determined fecal 
antibody titers in a variety of enteric infections Positive cultures were 
obtained from 47 per cent of patients studied and, curiously, fecal agglu- 
tinins for the organisms studied were found m 96 7 per cent of cases In 
chronic ulcerative colitis, relatively high titer fecal agglutinations for at 
least one species of Shigella were present during episodes of exacer- 
bation 

Felsen describes a tube for the aspiration of material from rectal 
mucosal cysts without the aid of a sigmoidoscope Changes m media 
are suggested A simple technic for the culture of enteric pathogens 
from clotted blood is described, obviating the need for serum, from the 
patient, which may contain antibodies against an organism Rectal 
swabs are suggested for the isolation of typhoid bacilli An ingenious 

730 Lamb, W L The Investigation of Chronic Diarrhea in Adults, Edin- 
burgh M J 55 203, 1948 D’ Antoni, J S Chronic Diarrheas, Am J Surg 
75*332, 1948 Cantor, A J Bacteriology of Diarrhoeal Diseases, Am J Digest 
Dis 15 60, 1948, Diagnostic Techniques in Diarrhoea, ibid 15 88, 1948, Treat- 
ment of Diarrhoea, ibid 15 120, 1948 Felsenfeld, O , and Young, V M Com- 
ments on Laboratory Diagnosis of Enteric Infections, ibid 14 392, 1947 

731 Harrison, P E , and Banvard, J Coproantibody Excretion During 
Enteric Infections, Science 106 188, 1947 

732 Felsen, J New Rectal Culture Tube, Science 106 275, 1947 

733 Taft, E B , and Daly, A K Modified Eosin-Methylene Blue Agar as a 
Selective Medium for the Primary Isolation of Pathogenic Intestinal Bacteria, 
Am J Clin Path 17 561, 1947 Bohls, S W Laboratory Aids in the Diagnosis 
of Infectious Diarrhea in Children, Texas State J Med 43 575, 1948 

734 Rappaport, F Simplified Technic for Culture from Blood of Enteric 
Groups of Bacteria, Am J Clin Path 17 904, 1947 

735 Stock, A H , Warner, F B , Catto, A F , and Ashute, A Rectal Swab 
Method for Isolating Eberthella Typhosa, Am J Clin Path 17 759, 1947 
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method foi obtaining suspensions of flagcllai antigens and for phase 
suppiC''Mon in a 'Single intubation is piesenled"" 

Pood Poi^ouuig — In cicam filling, one strain of Staphylococcus 
aureus apparently sunned for thirt) minutes at 55 C and was destroyed 
in Ic^s than tin ec minutes of beating at 85 C 

An epidemic of food poisoning, due to staphylococcus enterotoxin 
elaborated m a chicken salad, affected 43 men of a 790 man detach- 
ment'^'', another epidemic iinolving 171 persons was traced to con- 
taminated trifle 

An outbieak of acute gastroenteritis of unknown etiology occurred 
in the population of a graduate school Werch properly emphasizes 
the impoi lance of identifying the causative agent whenever possible 

Buchbmder, Osier and Steffen implicate enterococci as the pos- 
sible causative organism in four outbreaks of a relatively mild type of 
food poisoning Sjmptoms were produced in 6, or possibly 7, of 26 
human \oluntcers who ate foods in which strains of Streptococcus 
faecahs had grow n for five hours Attempts to produce similar 
symptoms with tw'enty hour cultures were unsuccessful 

Epidamc Gasirocntcuhs . — Epidemic gastroenteritis was transmitted 
to human volunteers b}' the oral administration of fecal filtrates The 
clinical features of the disease are reviewed by Jaffe 

Gasti oentenhs m Clnldicn — ^Two epidemics of diarrhea in infants, 
occurring at a hospital m Portland, Ore , are analyzed by Lagozzino 
An etiologic bacterial agent was not discovered, the possibility of a 

736 Kuhn, L R Rapid Method for Producing Suspensions of Flagellar Anti- 
gens, and Inducing Piiasc Suppression, Am J Clin Path 17 569, 1947 

737 Hussemann, D L , and Tanner, F W Relation of Certain Cooking 
Procedures to Staphylococcus Food Poisoning, Am J Pub Health 37:1407, 1947 

738 Reich, N E Epidemiology of a I^d Poisoning Epidemic (Staphylococcus 
Enterotoxin), Am J Digest Dis 14 238, 1947 

739 Ritchie, J M , Murray, D L , and Holgate, M An Outbreak of 
Staphylococcal Food-Poisoning, Lancet 2 256, 1947 

740 Pond, M A , and Hathaway, J S An Epidemic of Mild Gastroenteritis 
of Unknown Etiology, Presumably Spread by Contaminated Eating Utensils, Am 
J Pub Health 37 1402, 1947 

741 Werch, S C The Treatment of Bacterial Food Poisoning, Bull U S 
Army M Dept 8 199, 1948 

742 Buchbmder, L , Osier, A G, and Steffen, G I The Isolation of 
Enterococci from Foods Implicated in Several Outbreaks of Food Poisoning, 
Pub Health Rep 63 109, 1948 

743 Osier, A G , Buchbmder, L, and Steffen, G I Experimental Entero- 
eoccal Food Poisoning in Man, Proc Soc Exper Biol & Med 67 456, 1948 

744 Gordon, I , Ingraham, H S , and Korns, R F Transmissions of Epi- 
demic Gastroenteritis to Human Volunteers by Oral Administration of Fecal 
Filtrates, J Exper Med 86 409, 1947 

745 Jaffe, N B Epidemic Gastroenteritis, Am J Digest Dis 15 131, 1948 

746 Lagozzino, D A Epidemic Infantile Diarrhea, Northwest Med 47 40 
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virus infection was undei investigation at the time of writing There 
was a lack of lesponse to chemotherapy and to administration of anti- 
biotic drugs Stiict control measuies and vigorous parenteral therapy 
were essential for recovery Autopsies icvealed no chaiactenstic find- 
ings, the gasti ointestinal liacts weie devoid of ulcerative or inflam- 
matory lesions 

Giedt states the belief that the etiologic agent is likely to be intro- 
duced into nurseries under the present methods of caring for infants 
en masse, and that such infections may be controlled by strict isolation 
A specific virus etiology for five epidemics is considered to have been 
established, but there is need for a practical method of demonstrating the 
viral cause of an epidemic In a large percentage of outbreaks, 
trained investigators have found evidence of gross breaks in nursery 
technic Man}'’ epidemics have been traced to a variety of pathogenic 
organisms that could only have reached the infants by the fecal-oral 
route, some were associated with infections of the upper respiratory 
tract A serologically homologous strain of Escherichia coh was 
isolated in 90 per cent of 159 cases of diarrhea in infants, however, the 
etiologic significance of this organism was not established conclusively 
An outbreak is described by Cooke and Marmion 

An epidemic in 24 newboin children, with 9 deaths, w'as traced to 
milk contaminated with Pseudomonas aeruginosa The presence of 
this organism in the blood is reported The susceptibility of very 
young children is stressed by Schaffer and Oppenheimer The death 
rate in edematous infants was 31 4 pei cent, as compaied with 17 7 per 
cent in the nonedematous 

747 Giedt, W R Public Health Aspects of Diarrhea of the Newborn, North- 
west Med 47 35, 1948 

748 Clifford, S H Diarrhea of the Newborn, New England J Med 237 969, 
1947 

749 Hinden, E Etiological Aspects of Gastro-Enteritis, Arch Dis Childhood 
23 27, 1948 

750 Giles, C , and Sangster, G Outbreak of Infantile Gastro-Enteritis m 
Aberdeen Association of Special Type of Bact Coli with Infection, J Hyg 
46 1, 1948 

751 Cooke, G T, and Marmion, B P Gastroenteritis of Unknown Etiology, 
Brit M J 2 447, 1947 

752 Hunter, C A , and Ensign, P R An Epidemic of Diarrhea in a New- 
Born Nursery Caused by Pseudomonas Aeruginosa, Am J Pub Health 37 1166, 
1947 

753 Kerby, G P Pseudomonas Aeruginosa Bacteremia Summary of Lit- 
erature, with Report of Case, Am J Dis Child 74 610 (Nov ) 1947 

754 Schaffer, A J, and Oppenheimer, E H Pseudomonas (Pyocyaneus) 
Infection of the Gastrointestinal Tract in Infants and Children, South M J 
41 460, 1948 

755 Berkeley, J The Occurrence of Oedema in Infantile Gastroenteritis, 
Arch Dis Childhood 23-114, 1948 
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In Cuba, infections ^\lth Salmonella and Shigella dysenteriae reach 
epidemic proportions regularly during the summer months Culture 
of the feces is essential to accurate diagnosis Sulfadiazine is usually 
the drug of choice Other antibiotic drugs are indicated when organ- 
isms susceptible to other agents have been identified Feldman and 
Anderson state that until the etiology is discovered, treatment con- 
sists chiefly in the restoration and maintenance of fluid and electrolyte 
balance, sulfonamide drugs, penicillin and gamma globulin have not 
yielded striking resulte Leisti concludes that streptomycin is 
advantageous Continuous drip feeding through a nasal catheter is 
advocated by Berkeley 

Salmonella Injections — A brief method is recommended for the 
identification of Shigellae and other Salmonellae Serologic reactions 
are reviewed by Crosnier and Bernier Young and Felsenfeld 
discuss the Vi antigen in the immunology of typhoid fever 

Experiments with the feeding of Salmonella typhimurium to guinea 
pigs, rats and mice indicated the relative insignificance of the anti- 
genic component in the localization in Peyer’s patches 

All of approximately one hundred and fifty known species of Sal- 
monella are pathogenic for man or animals Clinical manifestations in 
man include typhoid-like fever, septicemia, acute or chronic enteritis, 
and localized inflammation, chiefly involving the gallbladder, urogenital 
organs and bones Some strains tend to produce one clinical picture 
more often than another The general mortality is approximately 
6 per cent 

Chesley and Woolsey report the sporadic occurrence of salmonella 
infections in Chicago throughout the year, with greater frequency in 

756 Hurtado, F , and Aballi, A J Acute Diarrhea in Infancy and Childhood, 
South M J 40 577, 1947 

757 Feldman, F , and Anderson, J T Epidemic Diarrhea of the Newborn, 
Arch Pediat 64 341, 1947 

758 Leisti, P Treatment of Infantile Diarrhea by Streptomycin, Ann med 
int Fenmae 36 *575, 1947 

759 Berkeley, J Intra-Gastnc Drip Feeding in the Treatment of InfanUle 
Gastro-Enteritis, Glasgow M J 28 224, 1947 

760 Felsenfeld, O , and Young, V M A Short Procedure for the Isolation 
and Preliminary Identification of Shigellae and Salmonellae from Stools, J Trop 
Med 50 131, 1947 

761 Crosnier and Bernier Le sero-diagnostic qualitatif des salmonelloses, 
France med 8*3, 1947 

762 Young, V M , and Felsenfeld, O The Importance of the Vi AnUgen, 
Am J Digest Dis 14 349, 1947 

763 Angrist, A, and Mollov, M Morphologic Studies of the Intestine in 
Salmonella Infection in Guinea Pigs and Mice, Am J M Sc 215 149, 1948 

764 Felsenfeld, O Salmonella Infections in Man, editorial. Am T Chn 
Path 18 513, 1948 

765 Chesley, F F , and Woolsey, C I Salmonella Infections at the Cook 
County Hospital, Chicago, Illinois, Gastroenterology 9.177, 1947 
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the summer and autumn months, such infection was diagnosed in 154 
cases during the peiiod from 1936 to 1945, the mortality was 6 5 per 
cent The majority of deaths occuried m infants, the principal causes 
being appendicitis, peritonitis or bronchopneumonia Smith empha- 
sizes the diagnostic value of the proctosigmoidoscopic examination Sul- 
fadiazine was found to be moderately effective in treatment 

Thiee related outbreaks of infection with S typhimuiium are 
reported The oral administration of streptomycin is considered of 
value m altering the bacterial flora and preventing extension of the 
infection Thirty-three cases of sporadic salmonellosis, with ten dif- 
ferent types of Salmonella, are evaluated Invasion of the blood 
stream was detected in 6 cases, reaction to the Widal test was positive 
in 7 of 16 The clinical symptoms were diarrhea m 27 cases, fever, 
1 case , septicemia and osteomyelitis, 1 case , septicemia and meningitis, 
1 case, and bacteremia complicating other diseases, 2 cases , the patient 
in 1 case was a carrier Among 219 cases- of Salmonella infection in 
Panama during the years 1942 to 1946, thirty different types of organ- 
isms were identified , S typhimunum, Salmonella newport and 
Salmonella montevideo were the most common The clinical and patho- 
logic features m 14 cases of Salmonella blegdam infection in natives 
of New Guinea are described Severe acute hemolytic anemia was 
a feature in several instances Two new Salmonella types, Salmonella 
hidalgo and Salmonella mission, are described by Watt and others 
and Salmonella chittagong, by Taylor and his co-workers Another 
new type of Salmonella, Salmonella fayed, was isolated in a fatal case 
of bacterial endocarditis An epidemic in Helsingfors was caused 
by Salmonella entenditis danysz, transmitted by milk 

766 Smith, L A Salmonellosis Experiences m Military and Civilian Prac- 
tice, Gastroenterology 9 551, 1947 

767 Abramson, H Infection with Salmonella Typhimunum in the Newborn, 
Am J Digest Dis 74 576, 1947 

768 Neter, E Microbiological Aspects of Salmonellosis in Children, New 
York State J Med 48 412, 1948 

769 Henderson, L L Salmonella Infections in Panama, Am J Trop Med 
27 643, 1947 

770 Jones, H I , and Fenner, F Infection with Salmonella Blegdam 
Amongst Natives of New Guinea, M J Australia 2 356, 1947 

771 Watt, J , DeCapito, T M , Edwards, P R , and Moran, A B Two 
New Salmonella Types Salmonella Hidalgo and Salmonella Mission, Pub 
Health Rep 63 223, 1948 

772 Taylor, J , Hayes, W , Freeman, J , and Anderson, E S New Salmonella 
Type Salmonella Chittagong, J Path & Bact 60 35, 1948 

773 Anderson, E S , Anderson, H J, and Taylor, J A New Salmonella 
Which Caused Fatal Endocarditis in Man, J Path & Bact 59 533, 1947 

774 Kokko, U P Gastroenteritis Epidemic Due to Salmonella Entenditis 
Var Danysz (Ratin), Nord med 36 2325, 1947 
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In an outbreak due to S montevideo, 19 patients (6 per cent) 
showed evidence of bi oncliopulmonary involvement'^’'^ Four had acute 
bronchitis One patient, whose case was described in detail, had definite 
bionchopneumonia, with sputum containing the Salmonella organism 
The other 14 patients had interstitial pneumonia 

Henderson describes meningitis due to Salmonella in 3 infants, 
1 of whom recovered A review of the literature indicates that the 
disease is favorably influenced by systematic treatment with sulfona- 
mide drugs, sulfadiazine probably being the drug of choice Penicillin 
IS ineffective Anchersen”’ describes the occunence of osteomyelitis 
of the spine, psoas abscess and lumbar abscess m a man eighteen years 
after his having enteric fever, during which Salmonella paratyphi B 
was cultured from the feces After thirteen additional years, the same 
oigamsm was cultuied in pus from the abscess In an outbreak 
among troops in New Guinea, focal suppuration eventually developed 
in all of 6 patients with late manifestations Silverman and Leslie 
encountered 16 cases of chronic dysentery due to Salmonella, clinically 
indistinguishable from that due to Shigella dysenteriae A terminal 
Salmonella infection occurred in a woman of 69 with presenile sclerosis 
(Alzheimer’s disease) 

Bacillary Dysentery — Tal and Olitzki studied the toxic and anti- 
genic properties of fractions prepared from the complete antigen of 
Sh dysenteriae 

Cooper and Keller present data regarding two methods for test- 
ing the passive protective power for mice of serums from subjects 

775 Ingegno, A P , D’Albora, J B , Edson, J N , and Gianquinto, P J 
Pneumonia Associated with Acute Salmonellosis, Arch Int Med 81*476 (April) 
1948 

776 Henderson, L L Salmonella Meningitis Report of Three Cases and 
Review of One Hundred and Forty-Four Cases from Literature, Am J Dis Child 
75 341 (March) 1948 

777 Anchersen, P A Case of Spondylitis Caused by Salmonella Paratyphi 
B , Nord med 36 2019, 1947 

778 Baker, M P , and Bragdon, J H Septicemia Due to Salmonella Enteri- 
tidis, New England J Med 237 175, 1947 

779 Silverman, D N, and Leslie, A Salmonella— a Cause of Chronic Bac- 

terial Dysentery, Gastroenterology 9 562, 1947 

780 Himmelboch, E , Latham, O , and McDonald, G C Alzheimer’s Disease 
Complicated by a Terminal Salmonella Infection, M J Australia 34 701, 1947 

781 Tal, C, and Olitzki, L The Toxic and Antigenic Properties of Frac- 
tions Prepared from the Complete Antigen of Shigella Dysenteriae, J Immunol 
58 337, 1948 

782 Cooper, M L, and Keller, H M Studies in Dysentery Vaccination 
I The Passive Mouse Protection Test, II Humoral Antibody Content of Sera, 
III Immunity m Mice Injected with Vaccines of Shigella from Children Con- 
valescent from Dysentery, J Immunol 58 349, 1948 
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receiving Shigella vaccines Active immunized mice consistently dem- 
onstrated a higher degree of homologous immunity than of heterologous 
immunity 

Eleven strains of Escheiichia coli, antagonistic in the hving state to 
Shigella paradysenteriae, Flexner type III, produced antibiotic sub- 
stances when grown on the surface of agar media, whereas four strains, 
nonantagomstic in the living state, did not do so The properties of 
the antibiotic substance of one strain, Esch cob 534, were similar to 
those of the substance which was described by Heatley and Florey 
{Brit J Expel Path 27: 378, 1946) 

Shigella sonnei, given by gavage to white mice, were found within 
five to thirty minutes in cultures of the spleen, liver, kidneys, central 
mesenteric glands, lungs and heart of the majority of mice, but were 
seldom cultured from these tissues after two hours Experimental 
infection of mice with Sh dysenteriae, in the presence of mucin, may 
be modified by the administration of either an antitoxic or an antibac- 
tericidal serum Antibactericidal serum acts directly by lysis of the 
bacteria but does not prevent intoxication due to the liberated toxin 

In 1,826 positive cultures obtained from approximately 21,000 
specimens of stools, fifteen serologic types of bacilli causing dysentery 
were identified An outbreak of dysentery was attributed to a new 
type of organism, given the imposing designation of Type T-2nd 
Medical Lab or Lovington I or Etousa ' Person to person contact 
IS believed to have been the most important factor in the transmission 
of an epidemic in French Morocco during 1943, food handlers were 
likely vectors The distribution of positive cultures obtained in an 

783 Halbert, S P , and Magnuson, H J Studies with Antibiotic-Producmg 
Strains of Escherichia Coli, J Immunol 58 397, 1948 

784 Cooper, M L , and Keller, H M Invasion by Shigella Sonnei of Tissues 
of Mice Following Gavage with Viable Shigella, Proc Soc Exper Biol & 
Med 68 87, 1948 

785 Olitzki, L , Koch, P K, and Shelubsky, M Experimental Infection of 

Mice with Shigella Dysenteriae and Modification of the Infection by Means of 
Antitoxic and Antibacterial Sera, Exper Med & Surg 5 206, 1947 

786 Stock, A H , Eisenstadt, I , Triplett, G W Jr , and Catto, A Field 

Studies in Bacillary Dysentery in U S Military Personnel and Civilians in North 
Africa and Italy I Types of Dysentery Bacilli Isolated from U S Army 
Personnel and Natives m French Morocco and Italy, J Infect Dis 81 59, 1947 

787 Stock, A H , Tribby, W W , and Ashute, A Field Studies in Bacillary 

Dysentery in U S Military Personnel and Civilians in North Africa and Italy 
II Pathogenicity of a New Serologic Type of Dysentery Bacillus (T-2nd Med 
Lab or Lovington I or Etousa), J Infect Dis 81 65, 1947 

788 Stock, A H , Karlson, A G , Tribby, W W , and Hill, J H Field 
Studies m Bacillary Dysentery in U S Military Personnel and Civilians in 
North Africa and Italy III The Epidemic of Bacillary Dysentery in the 
Atlantic Base Section, French Morocco, 1943, J Infect Dis 81 68, 1947 
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outbreak of dysenter}^ among United States troops engaged in the 
assault on the Gothic line indicated that the outbreaks were at least 
partly bacterial in origin"®'' Division food handlers were often found 
to be infected Six per cent of Italian civilians examined during the 
fall of 1941 were found to be carriers 

Dysentery aftecting 326 persons aboard a cruiser in Apra harbor, 
Guam, was related to Sh flexneri III The source is considered to 
have been a backflow of sea water in the dishwashing machine A 
wide variety of Shigella organisms were identified in Japan during the 
summer of 1947 Observations on dysentery m Japanese civilian 
prison camps in the Philippines are made by Haughwout 

Young and McEwen studied 14 cases of postdysenteric arthritis 
in 1943 in Algeria The condition of 7 of the patients in these cases 
fulfilled the clinical criteria for the "uretero-conjunctivo-synovial syn- 
drome” of Fiessinger and Herays the syndrome is the same as that in 
Reiter’s disease, namely, the combined occurrence of three recognized 
complications of bacillary dysentery arthritis, urethritis and conjuncti- 
vitis Perforation of the colon occurred in cases of bacillary and amebic 
dysentery Sh paradysenteriae was isolated from the gallbladder at 
autopsy in 3 fatal cases Herrlick reports the development of 
polyneuritis Present Shigella vaccines given parenterally are ineffec- 
tive m the prevention of naturally occurring infections VanG elder, 

789 Stock, A H , Warner, F B , and Levinson, H S Field Studies m 
Bacillary Dysentery in U S Military Personnel and Civilians in North Africa 
and Italy IV Distribution of Dysentery Bacilli Types in U S Troops Before, 
During and After the Assault on the Gothic Line, J Infect Dis 81 72, 1947 

790 Mount, R A , and Floyd, T M A Dysentery Outbreak Aboard a 
Cruiser in Apra Harbor, Guam, U S Nav M Bull 48.240, 1948 

791 Barksdale, W L Shigellae Occurring in Japan, Am J Trop Med 
28.359, 1948 

792 Haughivout, F G Dysentery, Colitis, and Diarrhea in Japanese Civilian 
Prison Camps in the Philippines During World War II I Primary, Concur- 
rent, and Recurrent Dysentery, Am J Digest Dis 15 142, 1948, II Post-Dysen- 
teric and Non-Dysenteric Animal Parasites, ibid 15 176, 1948 

793 Young, R H , and McEwen, E G Bacillary Dysentery as the Cause 
of Reiter’s Syndrome (Arthritis with Nonspecific Urethritis and Conjunctivitis), 
J A M A 134 1456 (Aug 23) 1947 

794 Bingham, JAW Perforation of the Colon in Dysentery, Lancet 
1 139, 1948 

795 Van der Sar, A , Pot, A W , and Hartz, P H Isolation of Shigella 
from the Gallbladder in Bacillary Dysentery, Am J Clin, Path 18 509, 1948 

796 Herrlick, A Polyneuritis After Bacillary Dysentery, Nervenarzt 19 167, 
1948 

797 Hardy, A V , DeCapito, T , and Halbert, S P Studies of the Acute 
Diarrheal Diseases Immunization in Shigellosis, Pub Health Rep 63 685, 1948 
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Dames and Fischer point out that persistent Shigella carriers can 
become important epidemiologically The strain of Sh flexneri III 
(VIII) isolated from these carriers proved to be highly resistant to the 
bacteriostatic action of sulfadiazine but was very sensitive to the action 
of streptomycin in vitro The mtermittenc}'^ of obtaining positive cul- 
tures from carriers makes it difficult to establish a bacteriologic cure 
Twelve consecutive negative cultures are probably a fairly adequate 
criterion Cultures from rectal swabs m clinical cases and from asymp- 
tomatic carriers demonstrated an alternation of positive and negative 
cultural phases over periods ranging up to two hundred and two days 
A total dose of 1 5 Gm of streptomycin had no appreciable effect, but 
30 Gm of the drug, given over a ten day period, resulted m an appar- 
ent cure, the organisms were resistant to sulfonamide drugs How- 
ever, they may be of value m some cases 

Miscellaneous Observations on Dysentery — In 123 unselected cases 
of chronic enteric disease caused by Endamoeba histolytica, Sh dysen- 
teriae and Salmonella paratyphi, diarrhea constituted the chief com- 
plaint m only 13 , there apparently was no history of diarrhea in 44 
Meyers and Payne, in 280 cases of diarrhea noted amebiasis, bacillary 
dysentery. Salmonella infections, giardiasis and helminthic infection, 
so-called psychosomatic diarrhea was the most frequent cause, occur- 
ring in 20 5 per cent , a considerable number of infections with diarrhea, 
but without demonstrable etiology, were considered as possible resid- 
ual infections following bacillary dysentery, amebiasis or Salmonella 
infection, or of virus origin Rappaport incriminates milk as the 
allergic cause of persistent diarrhea m 40 of 67 cases 

Shigella alkalescens was cultured from the blood and urine of a 
young woman with symptoms of pyelocystitis, diarrhea, and chills and 
fever The organism was sensitive to sulfadiazine and the infection 

798 VanGelder, D W , Dames, W P , and Fischer, G L Shigella Carriers 
with Special Reference to Their Therapy, Including the Use of Streptomycin, 
Am J Trop Med 27 225, 1947 

799 Philbrook, F R , Barnes, L A , McCann, W J , and Harrison, R R 
Prolonged Laboratory Observations on Clinical Cases and Carriers of “Shigella 
Flexneri III” Following an Epidemic, U S Nav AI Bull 48 405, 1948 

800 Bassler, A , and Peters, A G Sulfonamide Therapy of Infections of 
the Gastrointestinal Tract, Rev Gastroenterol 15 151, 1948 

801 Silverman, D N , and Leslie, A Enteric Infection of Infestation Sine 
Dysentery, New Orleans M & S J 100 101, 1947 
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was cured with it Agglutinins to the organism developed several 
weeks later 

Darnall®°° reports 4 cases in which the syndromes of chronic 
dysentery were closely associated with the findings of paracolon bacilli 
m the feces Streptomycin therapy eliminated the suspected bacilli 
and resulted in clinical cure or improvement Eleven additional patients, 
with somewhat similai symptoms, were also found to be harboring 
paracolon bacilli Antigenic analysis of the sixteen different paracolon 
organisms isolated in this series revealed the presence of Salmonella 
or Shigella antigens in iieaily 70 per cent of cases A possible relation 
between paracolon infections and obscure chronic diseases is mentioned 

An outbreak of acute enteric disease, occurring in 80 of 250 diners 
served fricasseed chicken in an Army officers’ mess, was attributed 
to a paracolon organism resembling the one designated by Stuart as 
“29911 ” 

Pohomyehtis Vvus — Accoiding to Faber and others,®'*^ the gastro- 
intestinal tract appears to be relatively impermeable to the virus 
and may be regarded as an exceptional portal of infection 

Effect of St} eptomycm — Streptomycin, given in doses of 1 or 2 Gm 
daily by mouth to 5 patients, and as a lavage of the distal loop of 
bowel through a colostomy to another, eliminated Esch cob within 
two days, there was no effect on the streptococci or anaerobic flora 
of the feces In vivo levels did not inhibit four strains of Bacillus 
funduliformis and eight of Bacillus fragilis m vitro Ps aeruginosa 
and Bacillus subtilis were stimulated by artificial media containing 
streptomycin®^® Laboratory and clinical studies indicate that the 
drug IS of little value m the treatment of peritonitis ®^^ Certain 
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ententides due to Salmonella and Shigella organisms responded favor- 
ably to streptomycin, but the results were equivocal m nonspecific 
ulcerative colitis , the drug was ineffective m typhoid Infantile 
diarrhea, in general, seemed to respond well, in some cases dramatically 

Gastrointestinal Parasites — Tompkins and Miller present a rapid 
method for staining intestinal protozoa, utilizing iron hematoxylin- 
phosphotungstic acid stain The value of the zinc sulfate flotation technic 
for the isolation of protozoa from feces is emphasized 

The mucosal pattern of parasitic infections of the colon was studied 
roentgenologically , widening and derangement of folds were present 
m the cecum, the ascending colon and the sigmoid Warmoes 
describes the roentgenologic changes occasionally noted in cases of 
Ascaris infection 

Examination of the feces in appi oximately 5,500 cases in New 
York over a period of twenty-eight consecutive months (1944 to 1946) 
led to the recognition of E histolytica m 254, Giardia lamblia in 232, 
Balantidium coli m 5, hookworm m 204, Tnchuris trichiura in 590, 
Ascaris lumbricoides in 156, Enterobius vermiculans in 192, Strongy- 
loides stercoralis in 67, Schistosoma mansom m 43, Taenia saginata 
m 21 and Diphyllobothrium latum in 3 

Markel and his associates investigated the incidence of parasites 
in 1,153 militaiy personnel m the Philippines Of the group, 40 3 
per cent were infected with one or more parasites, the most common 
being Esch coli, Endolimax nana, Endamoeba histolytica and hookworm 
Among civilian Navy employees and their families, T trichiura was 
present in 44 6 per cent, with E nana, E histolytica and Esch coli 
present m approximately 26 to 36 per cent Civilian personnel 
employed at Naval air bases in Brazil were found to have a high 
incidence of intestinal parasites, hoolcvvorm, Ascaris, Tnchocephalus 
tnchiuris and E histolytica were present in 714, 614, 47 4 and 188 
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per cent, respectively®^® Eighty-six per cent of 400 soldiers who 
had been prisoners of the Japanese were found to be harboring intestinal 
parasites, 76 per cent harbored parasites geneially considered to be 
pathogenic®®® T trichiura was found in 40 per cent, A lumbricoides 
and hookworm, in 35 per cent each, Esch coli, in 32 per cent, 
E nana, in 15 per cent, and E histolytica, in 11 0 per cent As might 
have been expected, a higher peicentage of pathogenic parasites was 
found in Canadian prisoners of war repatriated from Hong Kong than 
among Canadian civilians 

Examination of a single specimen of feces from each of 600 adult 
inhabitants of San Juan, Puerto Rico, demonstrated E histolytica in 
17 3 per cent ®®® 

The incidence of G lamblia infection in children from 1 to 3 (on 
admission to a nursery) was 26 6 per cent ®®® The great majority of 
“long stay” children in this nursery were similarly infested There 
appeared to be no definite relation between the occurrence of Giardia 
infection and the onset of loose stools Dietetic upsets, infections, 
especially of the upper respiratory tract, and psychologic disturbances 
probably were the important factors predisposing to the onset of 
diarrhea 

In a study of 8,017 white school children in Florida, Hood ®®‘‘ 
noted hoolcworm infection in 40 per cent, the incidence was very 
low in a group of 1,264 Negro children Among servicemen returning 
from the Pacific, 1 in 15 has been reported infected with Ancylostoma 
duodenale ®®° Advanced changes in the small bowel were demonstrated 
in the case of a patient with hoolcworm infection , minimal alterations 
were noted in a second case ®®° Of 46 patients with hookworm disease, 
admitted to a hospital because of symptoms, 23 complained of abdominal 

819 MacCreary, D, and Bncker, A G The Incidence of Intestinal Para- 
sites Among Civilians Employed at Certain Naval Air Bases, U S Nav M 
Bull 47 926, 1947 

820 May, E L Parasitologic Study of Four Hundred Soldiers Interned by 
the Japanese, Am J Trop Med 27*129, 1947 

821 Starlsey, H , and Poole, J Survey of Intestinal Parasites in Repatriated 
Prisoners of War from Hong Kong, Canad M A J 57 377, 1947 

822 Young, V M , and Felsenfeld, O The Occurrence of Intestinal Protozoa 
m Adults in San Juan, Puerto Rico, J Parasitol 34 229, 1948 

823 Brown, E H Giardia Lamblia The Incidence and Results of Infesta- 
tion of Children m Residential Nurseries, Arch Dis Childhood 23 119, 1948 

824 Hood, M The Present Status of Hookworm Infection in Florida, Am 
J Trop Med 27 505, 1947 

825 Loughhn, E H, and Stoll, N R Hookworm Infections in American 
Servicemen with Reference to Establishment of Ancylostoma Duodenale in 
Southern United States, JAMA 136 157 (Jan 17) 1948 

826 Khoo, F Y , and Chiang, H S Hookworm Disease Showing Abnormal 
Roentgenologic Small Intestine Changes, Chinese M J 65 349, 1947 



462 


ARCHIVES OF INTERNAL MEDICINE 


Four of these were operated on, with a diagnosis of appen- 
dicitis One patient had a perforated appendix, with peritonitis, the 
hookworm infestation being incidental Cruz and Pimenta de Mello 
state that it is possible to maintain normal blood values in patients 
severely infected with Ancylostoma or Necator by the administration 
of a sufficient quantity of iron The minimum dose necessary to 
maintain normality of the blood in a person weighing 45 Kg , with 
1,051 helminths, was 0 2 Gm of ferrous sulfate daily 

Nine papers in the Scandinavian literature deal with Bothriocephalus 
infection and anemia Twenty-four patients were studied at intervals 
of one to twenty-two years after treatment for Bothriocephalus anemia 
No clear divergence from the normal blood picture was noted 
Achlorhydria after alcohol and histamine stimulation was noted in 
12 cases , in these, only two or tin ee years had elapsed since therapy 
Addition of fresh or dried D Bothrium latum does not nullify the 
antianemic effect of mixtures of extrinsic and intrinsic factors when 
given to patients with “cryptogenic” pernicious anemia Administra- 
tion of dried worm does not hinder the remission after worm cure 
in pernicious tapeworm anemia The presence of free hydrochloric 
acid in gastric juice differentiates between pernicious tapeworm anemia 
and “cryptogenic” pernicious anemia m Diphyllobothnum carriers 
Complete recovery after worm cure indicates pernicious tapeworm 
anemia, even when there is no free hydrochloric acid in the gastric 
juice Liver therapy is sometimes necessary to correct tapeworm 
anemia , the absence of relapse rules out pernicious anemia Tapeworm 
earners with and without pernicious anemia were subjected to intestinal 
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intubation Patients with manifest pernicious anemia all pioved to 
have woims in the jejunum In cases of nonanemic subjects, patients 
with anemia of a nonpei nicious type and patients with pernicious 
tapeworm anemia in a state of spontaneous remission, the worm was 
not found before leaching the ileum The author concludes that when 
the worm is located high in the intestine it may impair the interaction 
between extrinsic factor (meat or yeast extract) and intiinsic factor 
(noimal human gastiic juice) and thus cause peinicious anemia 
Administration of mixtures of extrinsic factor and intiinsic factor pro- 
duces no significant hematologic i emission m cases of pernicious tape- 
worm anemia, whereas liver extract does induce remission It is 
thought that the presence of the worm m the intestinal canal prevents 
the mtei action between extrinsic and intrinsic factors®"”® Excretion of 
urobilin in the feces m pernicious tapeworm anemia was elevated to 
between 200 and 540 mg and m the urine, to between 2 5 and 10 mg 
in twenty-four hours After therapy with liver, urobilin excretion rose 
as high as 1,040 mg in feces and 36 mg in urine, it then fell to 
normal after ten to nineteen days The findings are interpreted as 
indicating that hemolysis is a secondary factor in pernicious tapeworm 
anemia Infection with broad tapeworm does not cause hypochromic 
anemia 

The findings at operations and at autopsies indicate that D latum 
IS most frequently present in the ileum, rarely in the jejunum and 
occasionally m the colon The worm can also develop in the gallbladder 
Emphasis is directed to “tapeworm vomiting” as a characteristic 
symptom Eleven infections are .reported in Jewish women who 
had tasted gefulte fish before cooking 

The growth of E nana was not inhibited by large concentrations 
of streptomycin in vitro 

Living adult trichina worms, including gravid females, were found 
in the intestine in a fatal case of human trichinosis fifty-four days 
after ingestion of infected pork The possibility of continued release 
of larvae over a long period must be taken into account in the man- 
agement of trichinosis 

Starlois®”® reports an outbreak of “ulcerative colitis” m the con- 
centration camp at Stutthof In the cases in which results of bacteno- 
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logic examination were negative, it was almost invariably possible to 
demonstrate spirochetes (frequently Bacillus fusiformis) Pathologi- 
cally, the changes resembled those of balantidial colitis or of amebic 
dysentery Clinically, the disease pursued either a toxic-fulminant or 
a protracted course In the acute cases, death was due to cardiovascular 
failure, m the protracted cases, to inanition The death rate was esti- 
mated at 95 to 98 per cent, septic complications were found in 7 per 
cent of the cases in which necrospy was done Administration of 
neoarsphenamme U S P (neosalvarsan®) was very effective, response 
to the drug was assumed to establish the etiology 

Two cases of infection with Isospora hominis in soldiers were 
encountered Both patients had mild intermittent diarrhea, malaise, 
loss of weight and eosinophiha , bismuth salicylate apparently cured 1 
and sulfaguanidme, the other The case of another person harboring 
I hominis, but without symptoms,®®® is reported 

In a case of dysentery due to balantidial colitis, death was attributed 
to the infection and dehydration ®®® Sulfathiazole is reported to have 
rapidly and completely cured 1 infection ®®' 

Two cases of ancylostomiasis, with an eosinophil count of approxi- 
mately 70 per cent, are reported ®®® 

Amebiasis — An alcoholic extract cultivation medium tested for three 
years has been found valuable in cases of infection with E histo- 
lytica®®® It possesses a good ability to develop positive cultures from 
small numbers of organisms The addition of streptomycin prolonged 
the survival of cultures of trophozoites ®^° Agglutination of cysts 
obtained from culture occurs m dilutions of the blood serum of man 
and of the horse ®^^ There appears to be no correlation of this phe- 
nomenon with either infection with E histolytica or the complement- 
fixing properties of a serum 
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Seven of 11 rats from an area of London endemic for amebiasis 
were found to be infected with organisms morphologically identical 
with E histolytica The amebas were restricted to the cecum, but no 
lesions were present On injection into the cecum of young rats, the 
amebas invaded the walls, producing lesions which responded to 
emetine 

Dolkart and Hedges, in a series of 3,605 cases in the Chicago 
area, found 0 7 per cent of patients to be infected with E histolytica 
In 1,070 cases, with symptoms of the digestive tract, the incidence was 
3 5 per cent Snorf and others found E histolytica in the feces of 2 
per cent of the asymptomatic patients and in 4 31 per cent of those of 
symptomatic patients The culture method was found to be superior 
to that with the direct smear alone Of the stools examined, 72 per 
cent uere discovered to contain E histolytica in the first examination, 
11 per cent, in the second, and 17 per cent, in the third The inci- 
dence of infestation with flagellates or helminths was much lower The 
authors state the opinion that returning veterans and prisoners of war 
have not affected the incidence of infection to date 

Spellberg and Zivin conclude that there is an increased incidence 
of active, virulent amebiasis in veterans of World War 11 Fifteen 
hepatic complications were observed in 58 cases The treatment of 
choice for hepatitis is administration of emetine, for hepatic abscess, 
administration of emetine plus aspiration One unusual case was com- 
plicated with a cerebellar abscess Nicholson and De Dominicis 
review 60 cases in New England Parkinson states the belief that 
sulfonamide drugs are helpful in acute amebic dysentery 

Napier®^® considers the public health aspects of the problem of 
the cyst passer but offers no solution The incidence of amebiasis was 
20 per cent in American soldiers in the Calcutta area and only 5 per 
cent in New Delhi, but the incidence of diarrhea did not vary m these 
groups, suggesting to the authors that infection with paracolon bacilli 
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may explain certain nonamebic diarrheas Sandler and Groff 
consider the symptomatology of chronic amebiasis 

E histolytica was found in the feces of 93 children in an orphan- 
age Relatively little difference was observed m the height, weight, 
blood counts and clinical findings for the infected group as compared 
with corresponding values for uninfected children, although a higher 
percentage of the former complained of fatigue and vague gastrointes- 
tinal symptoms Seventy-three children whose stools contained cysts 
of E histolytica were considered to have alterations in personality, 
appetite and bowel habits The only distinctive physical signs were 
a peculiar “fading suntan” complexion and a slightly enlarged and 
tender liver Diiodo-hydroxyquinohne (diodoquin®), in full adult 
dosage, is recommended for all children who weigh more than 30 
pounds (13 6 Kg ) 

Nunez,®®'* in a well illustrated article, emphasizes the following 
roentgenologic aspects (a) involvement of several segments of the 
intestinal tract, with a normal appearance between the lesions, {h) less 
deformity of involved areas than is seen in intestinal tuberculosis or 
ulcerative colitis, (c) abnormality of the ileocecal valve, and (d) conical 
appearance of the tip of the cecum White ®®® concludes that changes 
of maximum intensity occur in this area and that in chronic infection, 
the cecal alterations are probably irreversible Zucker®®® describes a 
deformity which improved greatly after treatment with emetine hydro- 
chloride and with chiniofon 

Hepatitis and abscess of the liver are the most common and most 
important complications ®®" Pleuropulmonary amebiasis occurs in prob- 
ably 75 per cent of cases as the result of rupture of a hepatic abscess 
through the diaphragm, in the remainder of cases, it probably results 
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from hematogenous spread Amebic abscess of the brain is rare and 
almost never occurs in the absence of amebic infection of the liver 
and/oi lungs Ulceration and abscess of the skin is a rare compli- 
cation and usually represents a secondary manifestation of rupture, or 
drainage of a hepatic or peiicolic abscess through the skin Occasional 
instances of perianal extension of amebic proctitis have been reported 
Amebic ulceration of the buttocks is described m the case of a patient 
with cysts in the feces, theie were no gastrointestinal symptoms A 
death is reported from multiple hepatic and pulmonic abscesses, with- 
out involvement of the diaphragm A patient with cerebral amebiasis 
recovered after treatment with emetine Amebic colitis developed 
after cholecystectomy , the patient was treated successfully with eme- 
tine Anemia was apparently the only definite clinical manifestation m 
1 patient 

The effect of various chemotlierapeutic agents on 31 monkeys was 
studied Three tnvalent arsenicals were considered of value Carbar- 
sone oxide proved effective in 1 case The possible mechanisms of 
antiamebic action are discussed 

Parmer®®^ found that injection of emetine into rabbits was followed 
with a relatively high concentration of the drug m the liver for more 
than a month, whereas the level m the intestine was considerably lower 
at all times and became undetectable after four days The high con- 
centration of emetine in the liver and the low concentration m the intes- 
tine are suggested as the explanation for the efficacy of emetine in 
amebic disease of the liver and its comparative ineffectiveness in amebic 
infection of the intestine 

After the administration of a single dose of radiochiniofon to each 
of 7 subjects, it was observed that absorption of the drug occurred 
regularly, was small in amount (averaging 12 9 per cent of the dose 
given), and was rapid, with a peak blood level occurring m approxi- 
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mately two hours There was a consistent pattern of urinary excre- 
tion, with the bulk of the drug appearing m the first twelve hours and 
Its excretion being virtually complete by forty-eight hours (Chimofon 
IS partly broken down after absorption, as a progressively greater pro- 
portion of iodine is split off from the compound The unabsorbed 
portion of the drug appears in the feces, from five to seven specimens 
being required for complete elimination ) Blood levels of clinical 
significance were not attainable with the doses used 

Sodium para-aminobenzoic acid was found to relieve symptoms of 
amebiasis within one or two weeks In 4 of 5 instances, stools became 
negative when para-ammobenzoic acid was taken every two hours 
throughout the day The ideal blood level is considered to be 30 to 60 
mg per hundred cubic centimeters 

Nix and Shrapnel reevaluate the problem of therapy Further 
observations are presented by Alkan and by MacFarlane 

Klatskin and Friedman®'^ noted early evidence of emetine poison- 
ing, other than local reactions, in 85 of 93 cases Generalized weakness, 
electrocardiographic changes and increased diarrhea were common 
Other symptoms included drop in blood pressure, precordial pain, 
dyspnea, tachycardia, dizziness, headache, nausea, vomiting, tenderness, 
stiffness of extiemities, back and neck, and slight paresthesia The 
authors point out that toxic manifestations are common within the thera- 
peutic range of emetine Reactions may be delayed, therefore, obser- 
vations should be made for several weeks after the final dose 

Diodoquin® is considered useful in the eradication of the cysts of 
E histolytica, but it is not an effective drug for the treatment of acute 
or subacute infection ®’^® 

865 Albright, E C , Tabern, D L , and Gordon, E S The Metabolism of 
Chimofon Using Radioactive Iodine, Am J Trop Med 27 553, 1947 

866 Dwork, K G The Use of Para-Aminobenzoic Acid m Amebiasis Pre- 
liminary Report, Bull New York Acad Med 24 391, 1948 

867 Nix, KG An Evaluation of Anti-Amebic Drugs, New Orleans M & 
S J 100 108, 1948 

868 Shrapnel, B C Oral Emetine in the Treatment of Intestinal Amebiasis, 
Am J Trop Med 27 527, 1947 

869 Alkan, W J Amebiasis Diagnostic and Therapeutic Considerations, 

J Trop Med 50 175, 1947 

870 MacFarlane, L R S Unusual Aspects and Therapy in Amebic Dysen- 
tery, J Roy Army M Corps 89 256, 1947 

871 Klatskin, G, and Friedman, H Emetine Toxicity m Man Studies on 
the Nature of Early Toxic Manifestations, Their Relation to the Dose Level, and 
Their Significance m Determining Safe Dosage, Ann Int Med 28 892, 1948 

872 Manson-Bahr, P , and Muggleton, W J The Response of Intestinal 
Amebiasis to Diodoquin Treatment, J Trop Med 51 23, 1948 



KIRSNER ET AL— GASTROENTEROLOGY 


469 


Penicillin is a valuable adjunct®"® 

Sch'istosomiasis — Ottolina®^^ describes a technic for the easy and 
rapid detection of ova Refinements in diagnosis by the use of rectal 
biopsy and a grooved rectal scraper aie repoited by Meeser and his 
associates An improved method of sedimentation of Schistosoma 
japonicum and other helminth ova with the use of 10 per cent ethyl 
alcohol IS described®"® The preparation of the vaiious skin-testing 
antigens and their stability and interpretation are described by Blair 
and Ross ®^" Ceicariae pioduce hyaluronidase when incubated with 
sodium hyaluionate m the cercaiial suspension, this may be a mech- 
anism whereby ceicariae penetiate the skin of the host®"® 

In tracing the lesions of schistosomiasis japonicum from the early 
to the advanced stages, the lesions pioduced expei imentally in animals 
were seen to bear a pronounced similarity to those of the disease in 
man ®^® When the ovum enters the tissues, an extensive cellular reaction 
occurs , this consists chiefly of eosinophilic leukocytes, with fewer 
neutrophilic leukocytes In some lesions, necrosis of tissue occurs in 
a fairly wide zone around the ovum Epithelioid cells appear, and 
multinucleated giant cells engulf the ovum The inflammatory cellular 
response changes to one in which lymphocytes and plasma cells are 
most numerous Fibroblastic and capillary proliferation begin eaily in 
the peripheral zone, and, as the lesion advances in age, fibrosis pre- 
dominates The oldest lesions consist of shrunken, calcified ova, 
surrounded by more or less dense fibrous tissue, with moderate lympho- 
cytic cellular infiltration The eaily lesions represent an unusual and 
characteristic reaction to the viable ovum, with necrosis and eosi- 
nophils, and the later lesions represent a foreign body reaction No 
grossly demonstrable lesions of the stomach were found in 7 cases 

873 Wright, A W , and Coombes, A E R Treatment of Amebic Dysentery, 
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in which patients were examined roentgenologically and gastro- 
scopically 

Hayward®®^ piesumes that although few cases of schistosomiasis 
haematobia have appeared in New York state, the possibility of such 
infection is greater than ever before 

Seventy-two patients with acute schistosomiasis japonica were treated 
with antimony potassium tartrate (tartar emetic) intravenously®®- In 
32 cases, degenerated eggs were present in the third and fourth week 
after the tartar emetic was given , patients in this group were retreated 
with 40 cc of stibophen N F (fuadin®) Retreatment with stibophen 
had no effect in the prevention of recurrences The authors state that 
the patients so treated had fewer recurrences than those m a comparable 
group, treated with stibophen alone Tnvalent antimony compounds, 
employed in 141 proved cases of schistosomiasis japonica, produced 
alterations m the T wave of the electrocardiogram, the changes were 
reversible and were not accompanied with symptoms ®®® Of 25 patients 
treated with sodium antimony tartrate, 16 had a two day course and 
9, a SIX day course®®^ The rates of relapse were 31 and 33 per cent 
All patients who were cured ceased to pass ova by the end of the third 
week after treatment In 8 cases, the passage of ova persisted, of 
these patients, 2 received a second course, with disappearance of the 
ova 

APPENDIX 

Roentgenologic Examination — The roentgenologic findings in 
appendicitis, appendical abscess, tuberculosis, diverticulosis and intus- 
susception of the appendix and benign and malignant tumors of the 
appendix are discussed in detail by Delano ®®® 

Appendicitis — Bowen ®®® states that spasm of the appendix may 
lead to obstruction and the formation of stercoliths and, thereby, to the 
development of appendicitis 

880 Palmer, E D Results of Certain Studies on the Stomach in Schisto- 
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885 Delano, A J X-Ray Examinations of the Vermiform Appendix, Am J 
Digest Dis 15 151, 1948 
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Sehested and Hein describe a maneuver in which the examiner 
sits or stands behind the patient, who is leaning forward, and gives a 
shaip blow ovei the costovertebral angle on each side Pain was pio- 
duced over McBurney’s point m 84 of 85 cases of appendicitis In 
other acute abdominal diseases, “indirect percussion” produced pain 
over the organ involved 

Calvey®®® postulates a relation between epidemic respiratory infec- 
tion and acute appendicitis 

Schlicke and Harper emphasize the fact that parasitic infections 
and dysenteiy ma)'’ simulate appendicitis 

Appendical calculi, recognizable roentgenologically, tend to cause 
acute appendicitis, with perforation in about 50 per cent of cases 

Among 1,487 children below the age of 14, treated for acute appen- 
dicitis, 42 were under the age of 3, 8 deaths occurred m the latter 
group Acute appendicitis with perforation is reported in a 12 month 
old child 

Meihng reviews the problem of appendicitis during pregnancy 
The optimum treatment during the first seven and one-half months of 
pregnancy is careful appendectomy, the decision for operation in the 
last two and one-half months is more difficult Cesarean section with 
low transverse laparotracheotomy is suggested, followed with appen- 
dectomy, intrapentoneal implantation of 5 to 10 Gm of sulfanilamide, 
massive doses of penicillin and the usual nutritional care 

In cases in elderly people, the symptoms are usually masked and 
indefinite The process in 1 case was ascribed to the presence of 
metalhc mercury, introduced accidentally by rupture of the balloon 
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of a Miller- Abbott tube Acute appendicitis accompanied with a large 
appendicular fecalith and paralytic ileus simulated gallstone ileus clin- 
ically and roentgenographically Acute appendicitis with gangrene 
developed in a boy of 14, the mass involving the sigmoid colon and 
pioducing obstruction®”^ 

Blanton and Kirk®”® found that of 61 patients undergoing appen- 
dectomy, 51 per cent had either no significant anxiety or an anxiety 
which subsided with relief from pain and successful postoperative con- 
valescence, 49 per cent had a neurotic reaction 

Ligation of the appendix in 10 rabbits resulted m a mortality of 
90 per cent within forty hours ®”” A single injection into the ligated 
appendix of 25,000 to 100,000 units of streptomycin led to 100 per cent 
survival The intramuscular administration of 400,000 units, m divided 
doses, resulted in 90 per cent survival Hierton reemphasizes the 
importance of maintaining fluid balance and of the liberal use of blood 
transfusions, in addition to sulfonamide drugs and penicillin, in the 
treatment of peritonitis 

The decrease in mortality from acute appendicitis m the past thirty 
years is attnbuted to careful choice of anesthesia, improved techmcal 
skill and better postoperative care The continued reduction in mor- 
tality from perforated appendix since 1936 is ascribed to intestinal 
decompression, proper fluid and electrolyte balance, administration of 
transfusions and of antibiotic drugs, and conservative treatment of 
those patients in whom perforation has obviously occurred The 
value of penicillin is stressed by McCullough ””® 
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The mortality rates m difierent areas over the years have been 
vaiiable, with numerous factois involved 

Intussusception — A cecoileocolic intussusception developed after 
appendectomy Intussusception of the appendix is reported 

Mucocele — Mucocele of the appendix is rare, and its diagnosis is 
difficult, usually being made at opeiation Recurrent pain and the 
presence of a palpable mass m the right lower abdominal quadrant are 
highly suggestive Repetto and others add 2 cases to 29 previously 
reported in the Latin Ameiican literature Mucocele was associated 
with m 3 ’’xoglobulosis and intussusception 

Divei ticnla — Diverticulosis of the appendix is described by 
Maissa 

Tuniois — A pedunculated adenoma was present in a case of intus- 
susception of the appendix into the cecum Carcinoid tumors of 
the appendix are described by Herrera,®^" Qiigot, Busser and Bloch- 
Lame,”^^ and Crausse and his associates 

904 Strohl, E L , and Sarver, F E Acute Appendicitis Analysis of Eight 
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Hospital, U S Nav M Bull 47 634, 1947 Molony, J B de W Mortality from 
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905 Holm, C Intussusception as a Complication After Appendectomy, Acta 
chir Scandinav 96 308, 1948 

906 Puestow, C B , and Looby, W E Intussusception of the Appendix, 
Arch Surg 56 544 (April) 1948 

907 Kirby, F J Mucocele of the Appendix, Rev Gastroenterol 14 553, 1947 

908 Repetto, R L , Bolo, P O , and Jurado, P El mucocele apendicular 
con estudio de dos casos diagnosticados radiol6gicamente, Aledicina, Buenos Aires 
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911 Brewer, A C, and Marcus, R Adenomatous Appendicular Polyp Caus- 
ing Intussusception, Brit J Surg 35 434, 1948 
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COLON 

Physiologic Studies — The response of the exteriorized mucosa to 
the local application of sympathomimetic and parasympathomimetic 
drugs was studied by Shoshkes m cases in which colostomy was 
performed Epinephrine U S P (adrenalin®) and ephedrine were found 
to be the most effective of the sympathomimetic drugs used , pilocarpine 
hydrochloride and physostigmine salycilate (eserine) were the most 
effective of the parasympathomimetic group The reaction of the colonic 
mucosa varied greatly, both qualitatively and quantitatively 

Conjugated bile acids, desoxycholic and cholic acid, choline and the 
choline salts of these bile acids exert analogous influences on the isolated 
small and large intestine of the guinea pig when applied to the internal 
surface Small doses always cause stimulation of the rhythmic move- 
ments With larger doses, the tonus increases and tends to counteract 
the wave movements , this is expressed by slowing of the rate and, later, 
by decreasing amplitude of the waves Bile acids tend to stimulate 
the oscillatory movements , choline has a stronger influence on tonus 

The administration of diisopropyl fluorophosphate, a potent anti- 
cholinesterase drug, to human subjects caused a pronounced increase in 
motility for two to five hours The effect was inhibited temporarily 
with atropine, morphine or meperidine hydrochloride (demerol hydro- 
chloride®) and increased temporarily with neostigmine It is thought 
that diisopropyl fluorophosphate irreversibly inactivates cholinesterase, 
which is regenerated slowly 

Anatomic Studies — According to Duran-Jorda,®^® the small intes- 
tine, the colon and the rectum contain a semisquamous epithelial layer, 
which joins the stratum corneum of the anal skin It is regarded as 
similar to the layer in the gastric mucosa and contains an important 
network of capillaries The vascularity of the colon has been restudied 
by Bertocchi 
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Gas — Pogrund and Steggerda point out that the absorption rate 
of gas depends on the partial pressure gradient existing between the 
lumen of the bowel and the venous blood The high blood tension 
of nitrogen (approximately 80 volumes per cent or 60 8 mm of 
mercury) retards its absoiption from the colon The beneficial effect 
of oxygen inhalation on abdominal distention is explained by the 
removal of nitrogen from the blood, thereby producing a partial pressure 
gradient favorable for the absorption of nitrogen from the gastro- 
intestinal tiact 

Of the measures available for increasing the output of flatus, pos- 
terior pituitary injection U S P (solution pituitrm®), given intra- 
muscular I3, is the most valuable®-^ It is leassurmg to learn that the 
amount and composition of flatus do not differ in normal persons 
receiving lactose and those receiving cow’s milk ' 

Laxatrje — Sodium carboxymethylcellulose, a new synthetic colloid 
laxative, gave results in the cases of 109 of 128 patients which were 
interpreted as good, or better than those obtained with formerly used 
laxatives , no untoward reactions were noted 

Output of Fat and Nittogen — ^Wollaeger and others measured the 
total solids, fat and nitrogen in the feces of 11 healthy adult subjects 
given an identical test diet 

In spite of the completely uniform dietary intake, the various fecal components 
varied considerably The total fecal solids varied from 13 6 to 39 1 Gm and 
averaged 27 6 ± 2 2 Gm per day The fecal fat (ether-soluble fraction) varied 
from 1 8 to 6 7 Gm and averaged 4 1 ± 0 5 per day The fecal nitrogen varied from 
0 8 to 2 5 Gm and averaged 1 7 ± 0 1 Gm per day 

Comparison of the values obtained during the use of this test diet 
with those obtained when a high fat diet was employed disclosed that 
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the values for fecal total solids, nitrogen and percentage of ingested 
fat in the stool were remarkably similar The weight of fecal fat and 
the percentage of fecal solids that were fat were greater with the larger 
than with the smaller fat intake The authors conclude that the quantity 
of fat in the feces of normal human beings is considerably influenced by 
the amount of fat ingested This factor suggests that unabsorbed fat 
may account for a larger proportion of the fecal fat than is commonly 
supposed 

Roentgenologic Examination — If the urinary bladder is filled with 
200 to 400 cc of sodium chloride solution or water, the bladder pushes 
the sigmoid from the true pelvis, producing unfolding of the loops, with 
separation from the rectosigmoid Roentgenologic examination of the 
sigmoid with a full urinary bladder is recommended for this reason 
The value of the roentgenologic examination in the diagnosis of lesions 
beyond the reach of the sigmoidoscope and the importance of repeated 
examination in the presence of suspicious clinical findings are 
reaffirmed 

Pi octosigmoidoscopy — ^Among 1,000 cases in which routine procto- 
sigmoidoscopic examinations were performed, abnormalities were found 
in 30 6 per cent, significant pathologic features were observed in 
5 5 per cent of 200 cases in which examinations were performed without 
definite indication, and in 84 per cent of 200 cases in which examinations 
appeared indicated on the basis of clinical findings Schapiro dis- 
cusses the procedure as it applies to infants and children 

Andresen analyzed 46 repoi ts of perforation of the rectosigmoid 
by the proctoscope, collected by questionnaires, and compared them with 
48 reports of perforation previously described in the literature In the 
94 cases, approximately one-half the patients died The mortality from 
immediate operation, however, decreased during the ten years previous 
to the time of writing Spontaneous recovery in 9 cases in which the 
patient was not operated on suggested that many more patients might 
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do better \Mthout operation Rupture of the rectosigmoid during sig- 
moidoscop}^ in the case of a woman with advanced hypertensive 
cardiovascular-renal disease, examined because of rectal bleeding, lesulted 
in death six days later, the pathologic diagnoses were hypei tensive 
cai diovascular-renal disease with myocaidial failuie, multiple venous 
thiomboses and perforation of the sigmoid, with pelvic abscess 

Volvulus — Seven cases of volvulus of the cecum and the ascending 
colon aie presented All patients but 1 were in the middle or eldeily 
age group, 2 had had moie than one pievious attack, 4 weie able to 
expel flatus or defecate in spite of the volvulus At operation, the most 
frequent location of the cecum was noted to be in the left upper quadrant 
The only death occuried in the case of a patient treated by resection 
and primal y ileotiansverse colostomy The tieatment is suigical, if 
there is the slightest question of the viability of the cecum, a Mikulicz 
resection and exteriorization should be done An interesting case of 
volvulus of the cecum is reported in a woman of 76 The findings 
were characterized by great distention of the cecum and the ascending 
colon in the left half of the abdomen and by the absence of a cecal 
shadow, on i oentgenologic examination, in the right lower quadrant 
The diagnostic value of the roentgenologic examination is emphasized 
by Olivier and by Christiaens The only treatment required m 
most cases of volvulus of the sigmoid, according to Brunsgaard,°®° is 
proctoscopy and intubation Although torsion of the sigmoid usually 
causes obstruction of the lumen, strangulation and circulatory dis- 
turbance of the involved segment are seldom present when the patient 
is hospitalized If attempts at intubation fail, detoision is accomplished 
through an abdominal incision, resection is reserved for cases with 
gangrene This conservative regimen, used in the treatment of 91 
patients, reduced the mortality rate from the 30 to 60 per cent accom- 
panying operative treatment to a low of 14 per cent Rea expi esses 
similar opinions 
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Gilchrist discusses the diagnostic and therapeutic aspects in 4 
cases of acute obstruction produced by volvulus of the sigmoid and 
in 1 in which obstruction was caused by volvulus of the cecum In 
acute obstruction due to volvulus of the cecum, there is an early asso- 
ciated obstruction of the small bowel, the patient is sicker than if he 
had a similar lesion in the sigmoid Early operation is indicated, 
untwisting, with fixation to the bottom of the pelvis and the left pelvic 
wall, IS the safest procedure If the bowel is gangrenous, resection and 
anastomosis between the ileum and the transverse colon are indicated 
If the untwisting and fixation fail to give permanent relief, resection 
of the redundant bowel with lateral anastomosis is indicated Six cases 
of volvulus of the sigmoid are described by Woronov and his asso- 
ciates 

Dwc) Ucnlosis and Divcrhctilths — The subject is discussed generally 
by a number of authors 

Anderson reviews 99 cases m which operation was performed 
for diverticulitis of the cecum The average age was less than 40, 
the sexes were equally represented Appendicitis was the preoperative 
diagnosis in 84 per cent of cases Similar cases are reported by Fair- 
bank and Rob and by Zuckerman and Altman A large diverticu- 
lum of the secum simulated a tumor 

Among 200 patients with diverticulitis, one fifth had lumbosacral 
pain Other common symptoms included change in bowel habits, 
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cramping lower abdominal pain with localized tenderness, fever and 
increased leukocyte count (exceeding 11,000 cells per cubic millimeter) 
Melena appeared in more than 16 per cent of the cases Complications 
occurring in 25 per cent included perfoiation with abscess formation, 
mechanical obstruction and peiitonitis with ileus and fistula formation 

Lesions of the sigmoid may produce symptoms and signs in the 
right side of the abdomen Of the conditions in 18 cases reported 
as demonsti ating this fact, 13 weie diverticulitis and 5, carcinoma The 
author points out that the sigmoid should be inspected carefully when, 
at operation for acute appendicitis, insufficient cause for the clinical 
symptoms is found in the right iliac fossa 

Two fatal cases aie reported in which the piesentmg manifestation 
was emph) sematous cellulitis of the leg Diverticulitis is the common- 
est cause of sigmoidovesical fistula 

Allen and Donaldson,”'® on the basis of 59 cases recorded by a 
gynecologist, call attention to diverticulitis as a frequent cause of pain 
in the left lower abdominal quadrant, of irritation of the bladder and 
of a pelvic mass The clinical features, treatment and special pioblems 
of diverticulitis, as encountered in women, are discussed in an excellent 
article by Counseller 

The complications of perforation, obstruction and fistula in cases 
of sigmoid diverticulitis usually require operation””^ Surgical exploia- 
tion and, frequently, resection of the involved segment of the colon 
are indicated at times because of the impossibility of distinguishing 
between carcinoma and diverticulitis The establishment of a colonic 
stoma proximal to the lesion was associated with hospital mortality 
rates of 5 1 per cent in the era before chemotherapy and of 1 1 per cent 
in those cases in which chemotherapy was administered The safest 
plan of treatment proved to be establishment of a stoma proximal to 
the lesion, followed, after an interval of six to twelve months, with 
exteriorized resection of the involved bowel Resections of this type 
were associated with no deaths after chemotherapy became available 

946 Lyons, A S The Sigmoid as a Source of Right Sided Symptoms, Ann 
Surg 127 398, 1948 

947 Dawson, R L G , and Hardy, R H Diverticulitis Presenting as Emphy- 
sematous Cellulitis of the Leg, Brit M J 1 498, 1948 

948 Leigh, T F Sigmoidovesical Fistula, Am J Roentgenol 58 451, 1947 

949 Allen, E , and Donaldson, L B Diverticulitis of the Colon in Gynecology, 
West J Surg 55 393, 1947 

950 Counseller, V S Diverticulitis Symptoms, Complications and Manage- 
ment, Particularly in the Female, Am J Obst & Gynec 55 653, 1948 

951 Pemberton, J dej , Black, B M, and Maino, C R Progress in the 
Surgical Management of Diverticulitis of the Sigmoid Colon, Surg, Gynec & 
Obst 85 523, 1947 
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With the risk of operation so greatly reduced, and m view of the 
obvious advantage of resection, serious consideration can be given to 
broadening the indications for surgical treatment of diverticulitis 
Martin and Candle likewise state the behef that more radical one 
stage resections of the involved segment are now possible 

Megacolon — Canomco and Pilheu studied 36 cases of megacolon 
involving only the sigmoid, 66 per cent of patients were between 30 
and 60 , there were twice as many males as females The most frequent 
symptoms were constipation and obstruction The frequency of com- 
plications suggests that the condition is not to be regarded as merely 
benign Obstruction due to volvulus or fecal impaction occurred m 

13 cases, in 4 of which emergenc}' operations were required The 
barium sulfate enema is the most precise method of diagnosis Medical 
treatment was used with advantage m cases of moderate difficulty, 
surgical treatment is indicated m advanced and m complicated cases, 
in cases of huge megasigmoids, in cases with repeated episodes of 
mild intestinal obstruction, and when medical treatment has failed to 
prevent frequent fecal impactions There were 4 deaths among 30 
patients subjected to operation Bosworth and others consider 
that except in advanced cases demanding heroic emergency measures 
an intensive medical regimen should first be given a thorough trial 

Two cases of congenital megacolon in infants are reported m which 
the condition responded favorably to the use of amprotropine phosphate 
(syntropan®) Both patients had required operation, at which fecal 
obstruction was relieved manually Although clinical improvement 
apparently coincided with administration of the drug, the roentgenologic 
appearance of the colon was unchanged The reviewers have not been 
favorably impressed with the value of atropine or atropme-hke com- 
pounds in this condition Among 127 cases of megacolon, Crismer*’®® 
found evidence of hypothyroidism in 15 per cent, he regards the 
administration of thyroid extracts as effective therapy Megacolon in 
7 week and 6 month old infants was treated “successfully” by infiltration 
of the splanchnic nerves with 3 cc of 0 5 per cent solution of procaine 

952 Martin, J D , and Candle, R I Diverticula of the Colon, South Surg 

14 82, 1948 

953 Canomco, A. N , and Pilheu, F R Megasigma Consideraciones chnicas 
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954 Bosworth, B M , Stem, H D , and Lisa, J R Modern Management of 
Megacolon, Am J Surg 75 808, 1948 

955 Robbin, L Congenital Megacolon m Young Infants and Children, Arch 
Pediat 64 459, 1947 

956 C^'ismer, R La part de la thyroide dans la pathogenic du dohchocolon, 
Acta elm belg 2 33, 1947 
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In di ochloi ide U S P (novocain"') In 4 cases of megacolon, in 
which the patients weic 6. 7, 12 and 70, a valve was found between 
the sigmoid colon and the i ectum " , daily high enemds or administra- 
tion of liquid petiolatum iehe\ed the sjunptoms for long peiiods of 
time 

Tieatmcnt in 3 cases of mcgacolon dc\ eloping m adult life was by 
prcsacial, preaoitic and nijciioi mescnteiic neuiectomy, i espectively 
One patient died foin \ ears and eight months aftei operation , the 
other 2 neie alnc and well at the time of writing, thiee years eight 
months and two }eais one month lespectively, after operation Of 
17 patients with congenital megacolon ticated by spinal anesthesia during 
the period fiom 1938 to 194^ 11 were iee\amined, a detailed repoit 
on the twelfth patient was rcccu ed The results w'ere interpreted 
as good in 8 cases tan in 2, and poor in 2 The method is regarded 
as pill el} empiric, but simple and eftcctne Ibvelve years seems to 
be the upper age limit foi success The pioceduie is considered useless 
in the megacolon ot adults, which is usually mechanical in oiigin 
Sandbeig'”' docs not lecoinmend nemosurgical theiapeutic piocedures 
He states that m his opinion the period of observation foi patients so 
treated has not been sufficiently long He i eports the cases of 3 patients 
who initially obtained good results fiom lumbar s 3 'mpathectomy (lasting 
one to foul years) but requiied icsection of the colon latei 

\’aiious authors report favoiable results after surgical inteiven- 
tion in single cases or in small groups of cases Jenkins lecommends 
partial sphinctercctomy in all cases of Hirschsprung’s disease wuth 
probable spasm or hypeitiophy of the inteinal anal sphincter Five 

957 Hillcmand, P , Duguct, M , and Gautier, P A propos de deuv cas de 
maladic dc Hirschsprung, Arch d mal de I’app digestif 36 393, 1947 

958 l^Iuskens, A L Megacolon Congenitum (Valvulaie), Nederl tijdschr 
V gencesk 91 1616, 1947 

959 Sniithj, H G , and Krcdcl, F E Localized Acquired Megacolon Tieated 
by Sympathectomy, Surgeiy 22 259, 1947 

960 Telford, E D , and Haxton, M A Congenital Megacolon Results of 
Treatment by Spinal Anesthesia, Brit M J 1 827, 1948 

961 Sandberg, I R Surgical Treatment of Megacolon, Nord med 33 445, 
1947 

962 Hojensgard, J C Constipation Caused by Megasigmoid Treated by 
Sigmoid Resection, Noid med 35 1881, 1947 Hersh, J Congenital Megacolon- 
Hirschsprung’s Disease, Am J Surg 74 815, 1947 Hepp, J , and Petit, P Les 
difficultes du traitement de la maladie de Hirschsprung Un cas de colectomie totale 
de necessite, Arch d mal de Tapp digestif 36 387, 1947 Arenander, E On 
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cases of megacolon are described by a group of French authors 
All the patients had been subjected to one or more operative procedures, 
including sympathectomy, sphmcterectomy, cecal colostomy and seg- 
mental colectomy None leceived more than temporary benefit, total 
colectomy was eventually perfoimed for all 

Mia ocolon — In congenitally small colon, or microcolon, the entire 
large bowel, except the rectum, of a newborn infant has an anatomic 
diameter of approximately 4 to 8 mm , there are accompanying hyper- 
trophy and dilatation of a segment of small intestine, usually the ileum 

Functional Disoidas — The clinical features and treatment of irri- 
table colon are reviewed in a useful article by Collins Gerendasy 
contends that functional disturbances of the gastrointestinal tract may 
be caused bj^ local anorectal disease, with reflex stimulation of the 
vegetative nervous system 

The lysozyme content of feces was measured in random and twenty- 
four hour specimens from patients with various types of bowel disoi ders, 
healthy persons and persons with diseases other than those primarily 
involving the colon In 2 cases of ulcerative colitis, lysozyme values 
rose after emotional tension In tile case of a male physician, lysozyme 
values increased slightly after his delivering a lecture and suffering with 
a migraine headache A patient with “mucous colitis” manifested 
higher lysozyme levels during a period of emotional tension than during 
a period of calm One female patient with ulcerative colitis showed 
essentially unchanged lysozyme values during psychotherapy Pre- 
vagotomy and postvagotomy values in the case of a patient with 
ulcerative colitis were essentially the same These and other observa- 
tions are of considerable interest, however, much more data are neces- 
sary before the significance of the lysozyme content of the feces can 
be fully evaluated 

964 Mialaret, J Colectomie totale pocr megacolon apres echec d’une resection 
sigmoidienne, Mem Acad de chir 73 209, 1947 Hepp, J , and Petit, P Colec- 
tomie totale pour maladie de Hirschsprung apres echec d’une double sympa- 
thectomie lombaire et d’une hemicolectomie gauche, ibid 73 213, 1947 Boppe 
Colectomie totale pour megacolon apres echec d’une colectomie segmentaire, ibid 
73 220, 1947 d’Allaines, F Colectomie totale pour megacolon, ibid 73 246, 1944 
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Ulcciatwc Cohixs — Palmei °°° discusses the pathogenesis and treat- 
ment of chrome ulceiative colitis 

as a clinical entity of \ aried etiology, an inflammation of the bowel induced 
by organisms some of which aie known and some unknown Hypermotility 
produced m any manner may piedisposc the mucosa to infection, promote the 
extension of the infection, increase the inflammation, and thus increase the severity 
of the disease The therapeutic approach fis] multiple with attention to 

the emotional, physiologic and antibiotic possibilities Surgery is indicated for 
\anous complications 

Further observations are contiibuted by Fradkin°’° 

Sixtj-one patients with chronic ulcerative colitis were examined five 
to thirt}' months after the onset of the disease The initial clinical 
picture was considered that of acute bacillaiy dysentery, although bac- 
tenologic data were scaice The presence of dysentery bacilli was 
determined m 9 8 per cent of the cases by aspiration of mucosal crypts 
The evidence is interpreted as supporting the thesis that chronic ulcera- 
ti\e colitis and distal ilcitis are the result of acute bacillary dysentery 
A bactenologic and immunologic study was carried out by Wagner 
and ]\Iaratka°*' in 31 cases of ulceiative colitis Of the organisms 
obtained by culture, none w'as strictly pathogenic Although special 
efforts w'cre directed to their isolation, dysentery bacilli w^ere not found 
The authors conclude that alleigy to the existing colonic flora plays 
an impoitant part in the pathogenesis of the disease, but they cannot 
decide wdiether this is the primary cause or whether such a mechanism 
IS superimposed on a more fundamental, and as yet unknown, 
disturbance 

Rodger®"® suggests further study of reflex pathways involved in 
the production of vasoconstriction of the colon, to clarify the patho- 
genesis of ulcerative colitis Baker suggests that emotional trauma, 
by stimulating the intestine and producing spasm and hyperperistalsis, 
alters the mucous secretion , as a result, the mucosa becomes vulnerable 
to infection 

969 Palmer, W L Chrome Ulcerative Colitis, Gastroenterology 10 767, 1948 

970 Fradkm, W E The Etiologic Diagnosis of Ulcerative Colitis, Am J 
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Ricketts, Kirsner and Palmer noted an apparently normal colon 
on roentgenologic examination in the cases of 60 of 1 56 patients with 
typical clinical evidence of nonspecific ulcerative colitis A loentgeno- 
logic study of the course of the disease indicated that the extent of 
roentgenologic involvement is not correlated with the type of onset, 
the duration of symptoms oi the clinical seventy As noted roentgeno- 
logically, regression occurred in approximately 10 per cent and pro- 
gression in approximately 25 pei cent of cases, there was no change 
in 65 per cent Variations in the clinical manifestations occuried. 
independently of the loentgenologic appearance of the colon 

An accurate and simple method for the determination of the />h 
of feces, utilizing the Beckman pn meter, is desciibed Ihe normal 
pH of the soft, formed stools of health}’’ young adults ranges from 64 
to 7 5, readings foi each person showing a maximum deviation of 
0 4 units or less from the mean Loose stools aie always acid, hard 
stools are always alkaline In the cases of 5 untieated patients with 
chronic idiopathic ulcerative colitis, the feces were found to be con- 
sideiably below the normal limits of acidity The rate of passage 
of intestinal contents from mouth to anus, as determined by the test 
with caimine led, beais no relation to the variation in the pu of normal 
feces 

According to Crohn, Gailock and Yarnis,'’"' 8 per cent of all 
cases of nonspecific ulcerative colitis fall into a distinct subgroup, com- 
posed of those involving primarily the right colon The process may 
aftect the terminal ileum or may pi ogress, eithei continuously or by 
skipping, to involve the remainder of the colon Seventy-seven cases 
of this type are desciibed Medical management was recommended 
initially, although it was thought that operation would eventually be 
required m most The recommended piocedure is ileocolostomy 
(special care being taken to enter below the involved portion of the 
colon), with exterioiization of the proximal portion of the colon and, 
later, resection of the diseased i^ortion The piognosis is good 

Ross and Swarts describe 2 cases of hepatic disease associated 
with ulcerative colitis A man of 22 who died of hepatic failure was 
thought to have primary disease of the liver (toxic cirrhosis), noninflam- 

975 Ricketts, W E , Kirsner, J B , and Palmer, W L Chronic Non-Specific 
Ulcerative Colitis, Gastroenterology 10 1, 1948 

976 Shoshkes, M The Hydrogen Ion Concentration of the Feces, Gastro- 
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977 Crohn, B B , Garlock, J H , and Yarnis, H Right-Sided (Regional) 
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matory in oiigin The other patient, a woman of 28, who survives, was 
thought to have inflammatory hepatobiliary disease Twenty cases of 
active ulceiative colitis were studied by various laboratory procedures, 
in no instance did the pattern of hepatic function tests per se justify 
a diagnosis of latent disease of the liver One hundi ed and fifty unselected 
cases of chronic ulcerative colitis were reviewed to determine the 
numbei with gross clinical evidence of liver disease, none was found 
Autopsy findings in 27 cases of chionic ulcerative colitis weie analyzed 
to determine the degree of significant hepatic disease and wei e compai ed 
with findings in 100 unselected cases, in which death occurred fiom 
other causes The authors state “There was no greater incidence 
of hepatic insufficienc}^ than occurs m other maladies wheie uncoriected 
factors of seveie anemia, marked a\ eight loss, and/or negative nitrogen 
balance appear” The authois conclude that coirection of malnutrition, 
protein deficit and severe anemia are not only necessar}’’ in the ti eatment 
of ulceiative colitis pei se but oflei needed piotection to a laboring 
liver In another aiticle, Ross leports on the relation of hepatic 
insufficiency to chionic ulceiative colitis 

Lyons and Postlethwait repoit ulcerative colitis, confiimed path- 
ologically, 111 male twins The disease developed in 1 at the age of 
17 and in the other at the age of 20 In the case of a woman with 
ulcerative colitis of twelve years' duration, pyoderma developed after 
ileostomy and subsided after colectomy Gallagher describes an 
interesting case of regional colitis, involving the rectosigmoid area Pro- 
teus morganii wzs isolated from the stool of a patient with hemorrhagic 
colitis, complicated by perforation Collins and Bynum report an 
interesting case of sevei e ulcerative colitis in a veteran of 27 Roentgeno- 
grams disclosed extensive ulcerative colitis involving the entire colon and 
rectum with suggestive pseudopolypoid changes Numerous examina- 
tions of warm stools failed to reveal parasites , indeed, no specific etiologic 
factor could be demonstrated However, dramatic improvement 

979 Ross, J R The Relationship of Hepatic Insufficiency to Chronic Ulcera- 
tive Colitis, S Chn North America 28 701, 1948 

980 Lyons, C K, and Postlethwait, R W Chronic Ulcerative Colitis in 
Twins Case Report, Gastroenterology 10 545, 1948 

981 Corbett, R S Specimen of Colon Removed on Account of Severe 
Pyoderma from a Longstanding Case of Chionic Ulcerative Colitis, Proc Roy 
Soc Med 40 871, 1947 

982 Gallagher, F T Rectosigmoiditis A Non-Specific Stenosing Entity, 
Ohio State M J 43 1148, 1947 

983 Pans, J, and Tacquet, A Infection mortelle a bacille de Morgan 
Pneumo-peritoine spontane par perforation occulte, Presse med 19 222, 1947 

984 Colhns, E N , and Bynum, F L Amebiasis and Indeterminate Ulcerative 
Colitis, M Chn North America 32 408, 1948 



486 


ARCHIVES OF INTERNAL MEDICINE 


occurred after treatment with emetine , subsequently, the roentgenologic 
findings indicated a normal colon In 100 consecutive cases of amebiasis 
recorded at the Cleveland Clinic, only 11 patients had acute dysenteric 
symptoms The authors suggest an initial course of antiamebic therapy 
in cases of apparently undetermined ulcerative colitis, even though 
Endamoeba histolytica is not demonstrable The reviewers have 
encountered numerous patients with ulcerative colitis who had been 
previously treated unsuccessfully with emetine and other antiamebic 
drugs 

Smith”®® reviews the complications of chronic ulceiative colitis, as 
well as of other ulcerative diseases of the bowel Carcinoma of the colon 
is described in 2 cases, in which the patients were 32 and 43, respectively , 
three separate carcinomas were present in 1 case 

The medical management of ulcerative colitis is reviewed by several 
authors Kirshen states that the results of medical therapy have 
improved remarkably in the past decade Surgical measures should never 
be attempted during the acute or fulminating stage , ileostomy should be 
followed with colectomy 

Kiefer analyzes the results of medical treatment in a senes of 
400 cases, 99 patients eventually were operated on, 72 other patients 
underwent surgical intervention after only a few days’ evaluation and 
preparation Diplostreptococcus vaccine and antiserum were ineffective 
Chemotherapy is not curative and probably has no direct effect on 
the colitis per se, although in some cases it appears to have some value 
Indifferent results were obtained with fever therapy, pemciljin therapy 
and antiamebic and antiallergic therapy The analysis is interpreted 
as indicating that ulcerative colitis is both a medical and a surgical 
disease Present methods of medical treatment may be adequate in 
the majority of milder cases In properly selected cases, surgical inter- 
vention IS regarded as the most effective and most reliable approach 

Heazlett administered an autogenous vaccine made from staphylo- 
cocci isolated from the feces or colonic ulcers of 7 patients, apparent 
clinical recovery or satisfactory improvement was noted in all 

985 Smith, N D Complications Peculiar to Ulcerative Diseases of the Colon, 
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Machella and Miller studied the effects of alimentation by intu- 
bating the bowel to a point just proximal to the diseased area with a 
Miller-Abbott tube and maintaining constant suction, to prevent the 
content of the small intestine from entering the diseased area The 
procedure allowed temporary rest of the colon (“a medical ileostomy”) 
Food consisted of an orally administered mixture of enzymatic casein 
digest and dextri-maltose,® given for varying periods of time, with 
additional essential vitamins and iron A remission was induced in 
11 of 12 cases, a relapse occurred in 2 of these, but a remission was 
again induced 

Block and Pollard regard sulfonamide drugs as a valuable adjunct 
Penicillin is generally ineffective m inducing remissions but may be 
valuable in acute febrile complications Streptomycin has not yet been 
fully evaluated but may be life saving in controlling fever and toxicity 
during acute exacerbations Salazopynne, an azo compound of salicylic 
acid and sulfapyndme, was used with “good results” in most cases, 
however, replapses occurred frequently Promising results are 
reported with phthalylsulphathiazole Cluer records 3 cases of 
“granular proctitis” in which succinylsulfathiazole suppositories were 
used, with apparently good results 

Daniels, in discussing the psychiatric aspects, emphasizes two 
objectives in treatment The first is to relieve the emotional pressure' 
discharging through the gastrointestinal tiact by allowing the patient to 
unburden his conflicts vei bally (“emotional catharsis”) , the second is 
to promote a better equilibrium with the environment Ulcerative 
colitis is considered to fit into present concepts of psychosomatic disease 
and to present a striking example, because of the often apparent per- 
sonality immaturity, the previous evidence of neurosis and the clear- 
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cut relation between the precipitating situation and the outbreak of the 
disease It has proved to be amenable to psychotherapy when other treat- 
ments have failed Ross reflects further on this aspect of the 
problem 

In a case of severe ulcerative colitis, in which the condition was 
not impioved by other methods, a prolonged remission was attiibuted 
to prop 3 dthioui acil Ehi hch pi esumes that the intestinal mucosa 
contains “an antiproteolytic substance” whose function is to protect 
the mucosa from autolysis by the proteolytic enzymes of the intestinal 
contents On the basis of this theor) , desiccated extract of hog stomach, 
111 doses of 30 to 60 Gm daily, was admimsteied to 15 patients wnth 
ulcerative colitis, with apparent improvement Foui patients required 
sulfonamide therapy foi secondaiy infection Foui patients i elapsed 
and required a second course of therapy The reviewers maintain a 
conservative attitude toward these various therapeutic measures and 
wash to emphasize the importance of careful, prolonged and well con- 
ti oiled study, keeping ever in mind the “spontaneous’ remissions and 
exacerbations of this puzzling disease 

Cattell repoi ts an opei atn e mortality of 22 per cent over a 
twenty }ear peiiod, and of onl} 4 per cent during the tw'o years previous 
to the tune of w’^riting Surgical treatment m propeily selected cases 
is consideied a valuable adjunct The usual indication is failure 
of the patient to manifest satisfactory improvement on an adequate 
medical program Many patients obtain complete relief from the 
symptoms after simple ileostomy and require no further operation For 
those wdro have incomplete relief or wdio experience a recuirence later, 
resection of the colon in stages is indicated MacMahon also 
IS impressed with the value of ileostomy In 4 cases of ulcerative 
colitis in wdiich ileostomy w^as required, the skm-giafted iliac stoma, 
as described by Diagstedt, w^as established, cutaneous excoriation w^as 
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avoided in each case Accoiding lo Ault/o°* approximately 15 
to 20 per cent of patients with chronic ulcerative colitis require surgical 
intervention, these are in advanced stages, lesultmg fiom either an 
acute fulminating illness oi a chionic, intermittent piocess The chief 
indications aie listed as chronic ulcerative colitis wnth constitutional 
and visceial degenerative changes, anoiectal complications, polypoid 
degeneiation and caicmoma, obstruction and tumor mass, subacute 
perforation, abscess and fistula Seventy pei cent of 20 patients w^ere 
restoied to health by operation 

Bpst’"”^ expresses a conservative opinion Of the 71 patients seen 
consecutively over a two year period, only 9 (12 per cent) were 
subjected to opeiation, the ovei-all mortality w^as 11 per cent The 
inoitality among patients not operated on w^as 1 5 per cent Best further 
states that theie is not sufficient evidence at present to conclude that 
early ileostomy wall lesult m peimanent cure of the disease and permit 
peimanent closure of the ileostoni}'^ 

Dennis and his associates performed vagotomy in 22 cases of 
idiopathic ulcerative colitis and in 1 case of functional dianhea One 
patjent died of cardiac complications, wnthout completion of the 
vagotomy Tw^o patients w^ere w^orse at the time of the report, 3 were 
unchanged, 14 w^ere impioved and 3 had not been followed long enough 
for evaluation Twm of the excellent results occuired in the cases 
of patients wdio also had regional enteiitis Of 3 patients wdiose insulin 
tests suggested incomplete vagus section, 2 were free of symptoms 
Patients wnth long-standing disease and those wnth considerable fibrosis 
of the bowel wall seemed to do less well than those in the acute phase 
and those having good bowel elasticity The authors correctly empha- 
size that vagotomy should not be employed pi onnscuously The 
reviewers, on the basis of present evidence, legard the pioceduie as 
empiric and await long term results with interest They have seen 
1 patient in whose case a temporary remission occurred after vagotomy 
but who now has experienced a recurrence of the disease 

Tnheiadosis — ^Hyperplastic tuberculosis of the colon is desciibed 
in a European wminan of 26, who, ten years earlier, had had pleurisy 

1002 Black, B M , and Thomas, J F Skm-Grafted Ileac Stoma, Proc Staff 
Meet , Mayo Clm 22 508, 1947 

1003 Ault, G W Surgical Treatment of Chrome Ulcerative Colitis, Am J 
Surg 75 325, 1948 

1004 Best, R R The Consideration for Surgery in Ulcerative Colitis Am 
J Digest Dis 14 388, 1947 

1005 Dennis, C , Eddy, E D , and Westover, D Vagotomy in Treatment of 
Idiopathic Ulcerative Colitis and Regional Enteritis, Minnesota Med 31 253 
1948 



490 


ARCHIVES OF INTERNAL MEDICINE 


and tuberculous glands In the four years prior to operation, slowly 
progressing symptoms of intestinal stenosis developed At the time of 
operation, the roentgenogram of the chest was negative A second case 
IS reported in another European 

Endomeinosis — In the third case of endometrioma of the cecum 
recorded at the Mayo Clinic, the patient had had considerable pre- 
menstrual pain Acute symptoms consisted of dull, generalized pam 
in the lower part of the abdomen, followed with burning, gnawing pain 
in the right lower abdominal quadrant, anorexia, nausea, vomiting and 
diarrhea Operation revealed a definite inflammatory reaction about 
the appendix, the cecum was bound in the pelvis with what appeared 
to be recently formed adhesions A hard, olive-sized nodule was 
palpated in the wall of the cecum near the ileocecal valve Microscopic 
examination disclosed an endometrioma, which was excised Gorse, 
Bardin and Gibert describe endometriosis of the sigmoid 

Radmhou hijwy — Among 3,392 cases of carcinoma of the cennx 
uteri in which the condition was treated according to the Stockholm 
method of irradiation, rectal injuries occurred m 313 (9 2 per cent) , in 
general, these were mild The chief cause was an overdose of 
the radium radiation Maas estimates that in 50 to 75 per cent 
of all cases in which women are treated for pelvic malignancy by 
irradiation, permanent, though perhaps unrecognized, rectal sequelae 
develop, including slight to extensive scarring, hemorrhage, fistula or 
complete occlusion In the cases of 19 patients sustaining radiation 
injury of the intestine during treatment for pelvic cancer, the outstanding 
early symptom was diarrhea Later manifestations included pain, 
demonstrable ulceration and stricture formation with partial or com- 
plete obstruction The early lesions, usually located on the anterior 
wall of the rectum and the rectosigmoid, were characterized by an edema- 
tous, friable mucosa Ulceration, with a grayish white sloughing, was 
noted later Perirectal fibrosis and obstruction developed ultimately 

1006 Brodm, H A Case of Multiple Hyperplastic Tuberculosis of the Colon, 
Acta radiol 28 227, 1947 

1007 Stenn, L , and Stenn, R Tuberculose du colon droit a forme stenosante, 
Presse med 19 222, 1947 

1008 Irons, W E , Judd, E S , Jr , and Dockerty, M D Endometrioma of 
the Cecum Report of a Case, Proc Staff Meet, Mayo Chn 22 530, 1947 

1009 Gorse, J M , Bardin, P , and Gibert, T Endometroise du colon 
sigmoide Resection en un temps. Arch d mal de I’app digestif 36 604, 1947 

1010 Ingelman-Sundberg, A Rectal Injuries Following the Stockholm 
Method of Treatment of Cancer of the Cervix Uteri, Acta radiol 28 760, 1947 

1011 Maas, J M Intestinal Changes Secondary to Irradiation of Pelvic 
Malignancies, Am J Obst & Gynec 56 249, 1948 

1012 Hock, C W , Rodrigues, J , Hamann, A , and Palmer, W L. Radiation 
Injuries of the Intestines, Am J Med 4 511, 1948 
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Perjorahon — ^Unburu discusses perforation in detail A swal- 

lowed toothpick perforated the sigmoid, entered a corpus luteum 
cyst of the left ovary and resulted in obstructive symptoms, with 
roentgenologic findings leading to a preoperative diagnosis of carcinoma 
of the sigmoid 

Sulfonamide and Antibiotic Dings — End to end anastomosis of the 
descending colon was performed on 16 control dogs, 16 were given 
succmylsulfathiazole (sulfasuxidine®) before and after operation, and 
12 received both sulfasuxidine® and streptomycin An open technic 
was used on 18 treated and 12 control animals and a closed technic, 
on 10 treated and 4 control animals The process of healing was 
then studied at intervals after operation Among the control dogs, 
there was a high percentage of wound infection and peritonitis, with 
3 perforations and 3 deaths All the treated animals survived, there 
were no wound infections, perforations or instances of peiitonitis 

Phthalylsulfathiazole ( sulfa thalidme®), in doses of 3 to 5 Gm 
daily, is reported to have benefited the majority of 481 patients 
undergoing anorectal surgery, the majority of 23 patients with ulcerative 
colitis and 11 patients with diverticulitis^'*^'* On the basis of other 
studies and personal experience, the reviewers question the omnipotence 
attributed to sulfathalidine ® Preliminary studies of newer sulfonamide 
drugs seem to establish succinylsulfathiodiazole as a potentially useful 
drug in infections of the bowel Penicillin insufflated into the 

rectum or applied in cocoa butter capsules is apparently absorbed as 
well as penicillin introduced into the upper part of the bowel 

Miscellaneous Conditions — Wyman reports 2 interesting cases 

of interposition of the colon between the diaphragm and the liver 
A colocolic invagination without evident pathologic basis is reported 

1013 Unburu, J V, Jr Perforacion patologica del colon iliopelviano, 

Orugia 1 73, 1947 

1014 Meltzer, A , and Hackell, D B Foreign Body Perforation of the 

Sigmoid Simulating Carcinoma, Am J Surg 74 824, 1947 

1015 Poth, E J , McNeill, J P , Manhoff, L J , King, W B , and Sinclair, 
J G The Healing of the Bowel as Influenced by Sulfasuxidine and Strepto- 
mycin, Surg, Gynec & Obst 86 641, 1948 

1016 Angelo, G Sulfathalidine in Intestinal Disease, Rev Gastroenterol 15 
145, 1948 

1017 Florestano, H J , and Bahler, M E Investigations of Some Newer 
Sulfonamides as Intestinal Chemotherapeutic Agents, J Pharm & Exper Therap 
92 196, 1948 

1018 Mandel, E E , and Thayer, J D Rectal Absorption of Penicillin, 
J Lab & Chn Med 33 135, 1948 

1019 Wyman, A C Asymptomatic Hepatodiaphragmatic Interposition of the 
Colon, Gastroenterology 9 213, 1947 

1020 Joyeux, R , and Courty, A Les invaginations intestinales colo-coliques 
essentielles. Arch d mal de I’app digestif 36 580, 1947 
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In 1 case, a gianulomatous tumor encircled and model ately obstructed 
the descending colon Microscopic examination disclosed pronounced 
thickening and fibrosis, with no evidence of malignancy Venereal 
lymphogranuloma pi oduced complete obliteration of the i ectum 
Ectass and Van Lerberghe describe a case of simple ulcer of the 
colon 

Polyps and Otliei Illinois — Gardnei discusses hereditar} poly- 

posis of the colon as a mendelian dominant predisposition to excessively 
rapid growth of the intestinal epithelium, leading to hyperplasia, adeno- 
mas and carcinoma Four patients were treated by colectomy and ileo- 
rectal anastomosis According to Dukes, the villous papilloma 
probably arises as a proliferation of superficial glandulai epithelium, 
whereas the adenoma probably originates m deeper situated epithelial 
cells in the ciypts The adenoma is regarded as more liable to 
neoplasia than the papilloma 

The demonstration of a pedicle oi of dimpling of the bowel w'all 
IS sufficient for the diagnosis of a single poljpoid lesion, according 
to Sw'’enson and WiglV“-‘' Much emphasis is placed on the need for 
careful and repeated stud} of the colon in cases of obscure bleeding 
Colvert and Biowm'”-" leview^ 235 cases of rectal polyps wnth a fi^e 
year follow''-up of 174 The lesions rarely produce symptoms indicative 
of their presence , malignancy, w'hen it exists is usually of a low grade 
Among 117 cases in wdiich benign polyps w'ere removed, carcinoma 
of the rectum subsequently developed in 2 5 per cent Of 43 cases in 
which polyps w^ere not removed, caicinoma of the rectum developed 
within five years m 6 5 per cent It is concluded that rectal polyps 
aie malignant at the onset or tend to become so relative!} early Bacon 
and Broad reemphasize the close relationship betw^^een intestinal 
adenomas and carcinomas in lespect to age incidence, fiequent location 

1021 Meyer, A C , and Judd, E S , Jr Granulomatous Tumor of the 
Descending Colon Simulating Carcinoma Report of a Case, Proc Staff Meet, 
Mayo Clin 23 291, 1948 

1022 Ameline, A , and Savignac, R Un nouveau cas d’obliteration totale 
d’une stenose du rectum, Arch d mal de I’app digestif 37 252, 1948 

1023 Ectass, L , and Van Lerberghe, R L’ulcere simple du colon, Acta 
Gastroenterol belg 10 118, 1947 

1024 Gardner, C M Polyposis of the Colon, Arch Surg 56 75 (Jan ) 1948 

1025 Dukes, C E An Explanation of the Difference Between a Papilloma 
and an Adenoma of the Rectum, Proc Roy Soc Med 40 829, 1947 

1026 Swenson, P C, and Wigh, R The Role of the Roentgenologist m the 
Diagnosis of Polypoid Disease of the Colon, Am J Roentgenol 59 108, 1948 

1027 Colvert, J R , and Brown, C H Rectal Polyps Diagnosis, Five Year 
Follow-Up, and Relation to Carcinoma of the Rectum, Am J M Sc 215 24, 1948 

1028 Bacon, H E, and Broad, G G Pathogenesis of Adenomatous Polyps 
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in rectum and sigmoid, and frequent coexistence m the same person, 
they should be tieated as piemalignant lesions Swmton,^"-'’ Binkley 
and Sundeiland,^''®‘' and Schhcke^®^^ expiess similar views Of 368 
polyps of the rectum Bournel and Hermann found 29 to he neo- 
plastic 

Wyatt and Goldenberg leport the cases of male twins with 
familial polyposis of the colon, who died at 26 of carcinoma of the 
rectosigmoid Generalized adenomatosis of the colon was obseived 
m the cases of a mothei and daughtei The mothei and all 6 adult 
children of one family had either multiple polyposis of the colon oi 
carcinoma of the sigmoid or rectum, oi both Five instances of 
polyposis of the colon in two families aie described by GuptilH®®" An 
unusual case of multiple polyposis of the colon, secum, verniifoim 
appendix and rectum is presented Pathologic stud}^ disclosed both 
malignant and noiimalignant polyps, carcinoma of the cecum and a 
malignant adenoma of the appendix “Cleansing” the lectum and the 
rectosigmoid colon of polyps by electrocoagulation, anastomosing the 
ileum to this segment and removing the remainder of the colon are 
recommended as effective therapy , the lemaining areas of the 
colon and rectum can thus be obseived and reclining polyps treated 
Three polypoid tumors of the lectosigmoid colon apparently were 
treated successfully by contact ladiotherapy 

1029 Swinton, N W The Significance and Frequency of Benign Polyps of 
the Colon and Rectum, Am Pract 2 603, 1948, Diagnosis and Treatment of 
Mucosal Polyps of the Rectum and Colon with Early Malignant Change, Am J 
Surg 75 369, 1948 

1030 Binkley, G E, and Sunderland, D A Diagnosis and Treatment of 
Papillary Adenomas of the Rectum, Am J Surg 75 365, 1948 

1031 Schlicke, C P Polyps of the Large Intestine, Northwest Med 47 276, 
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1032 Bournel, J , and Hermann, G Les tumeurs, villeuses deu rectum genera- 
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1033 Wyatt, J P, and Goldenheig, H Malignancy Developing in Familial 
Polyposis of Colon in Male Twins, Canad A1 A J 58 603, 1948 

1034 Bononno-Udaondo, C , Chimento, A , and Coppola, J A Adenomatosis 
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1035 Estes, W L, Jr Familial Polyposis and Carcinoma of the Colon, 
Ann Surg 127 1035, 1948 

1036 Guptill, P Familial Polyposis of the Colon, Surgery 22 286, 1947 

1037 Maisel, B , and Foot, N C Multiple Polyposis of the Colon with 
Malignant Change Involving Colon and Appendix, Ann Surg 128 262, 1947 
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A cavernous angioma of the cecum simulated a polyp, with intestinal 
bleeding A submucous lipoma of the transverse colon produced 
obstruction and intussusceptions®^^ 

Carcinoma — The rather extensive literature dealing with carcinoma 
of the colon indicates a continued rise m the rate of operability and 
a decrease in the mortality Although the subject has been widely 
discussed, there appears to have been little significant progress in the 
earlier recognition of the disease As in previous years, there remains 
an insufficient awareness of the frequency of carcinoma of the colon and 
too infrequent use of the examining finger and the proctoscope In 
this connection, the reviewers wish to emphasize the value of routine 
proctosigmoidoscopy in the recognition of asymptomatic malignant 
adenomas of the lectum and sigmoid The failure to diagnose “early” 
cancer of the colon is all the more regrettable in view of the com- 
paratively favorable prognosis accompanying successful resection 

More than half (54 3 per cent) of all patients with carcinoma of 
the large intestine seen at the Mayo Clinic had lesions palpable by 
digital examination About a fourth (23 per cent) had received 
some form of treatment for disease of the colon or rectum, and not 
for carcinoma An additional 162 per cent had lesions within reach 
of the sigmoidoscope, a fourth of this group likewise had received 
treatment for some condition other than the carcinoma Cases of 
carcinomas beyond the reach of the examining finger and the sigmoido- 
scope constituted the remaining 29 5 per cent of the total series , the 
diagnosis in 28 4 per cent was established by roentgenologic examination 
and mil per cent, at operation Sixty-nine per cent of cancers of 
the colon in 441 cases reported by Kleckner were within reach of 
the examining finger A change in bowel habit was the earliest symptom 
in 304 A time lag of more than one year from the time of the initial 
symptom until medical advice was sought was noted in 142 cases 
One hundred patients had been treated for diseases, principally of the 
rectum or colon, other than carcinoma, after the first symptoms of 
malignancy had appeared In 100 consecutive cases of carcinoma of 
the rectum and anus, the average duration of illness before the patients 

1040 Lazarus, J A , and Marks, M S Benign Tumors of Vascular Origin, 
Surgery 22 766, 1947 
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were first seen was nine and nine-tenths months , the commonest 
symptoms were rectal bleeding and change m bowel habit The mor- 
tality late m 69 cases in which patients were subjected to radical 
resection was 2 9 per cent^°^^ 

A statistical analysis of 844 cases of carcinoma of the rectum and 
rectosigmoid revealed bleeding and a loss of more than 10 pounds 
(4 5 Kg ) in weight as the commonest symptoms The average 
duration of symptoms from the alleged time of onset of illness 
until the patient sought medical aid was seven months The 
resectability rate for the period from 1931 to 1940 was only 20 per cent , 
foi the period from 1940 to 1946, it was 45 6 per cent The mortality 
rate m the latter period was 9 6 per cent Combined abdominoperineal 
lesection was the operation of choice Adequate irradiation of the 
lesion is thought to have prolonged life 

Coller and Berry state that moie than 97 per cent of patients 
with caicinoma of the colon have vague symptoms of indigestion, 
abdominal distress, bleeding from the rectum or a change m bowel 
habits Every patient with these symptoms should be given a barium 
sulfate enema and a sigmoidoscopic examination, as should every 
patient with hemorrhoids Further improvement in the prognosis in 
cancer of the colon lies principally in earlier diagnosis Complete and 
thorough periodic 'physical examination offers the best opportunity to 
detect carcinoma in its curable stage Martin and Hendrick and 
Adams express similar views The importance of rectal bleeding 
and the need for prompt sigmoidoscopy are again emphasized by 
Shedrow and by Swinton and Pyrtek 

The roentgenologic diagnosis is reviewed by Hughes and 
O’Malley,^®®^ with particular emphasis on the mucosal pattern of the 

1044 Guzzetta, P C, Jr, and Cole, W H Carcinoma of the Rectum and 
Anus, Am Pract 2 71, 1947 

1045 Thomas, R H , KIme, P S , and Seed. L Carcinoma of the Rectum and 
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Arch Surg 56 92 (Jan ) 1948 

1046 Coller, F A , and Berry, R L Cancer of the Colon, J A M A 185 
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1050 Swinton, N W , and Pyrtek, L J Rectal Bleeding, S Clin North 
America 28 793, 1948 

1051 Hughes, C R , and O’Malley, E J Roentgenologic Diagnosis of Tumors 
of the Large Intestine, M Clin North America 32 428, 1948 



496 


ARCHIFES OF INTERNAL MEDICINE 


bowel When the i oentgenologic findings aie not conclusive or when 
theie IS a peisistence of symptoms, the examination should he repeated 
An air contrast-harium sulfate enema study should he employed wdien 
polyps are found on proctoscopy Davis and DanieP""’- advocate 
surgical intervention wdien persistent bleeding is noted at proctoscopy, 
even wdien the i oentgenologic findings are negatne 

Grossly, caicmoma of the right portion of the colon is papillary 
m character, fiequently developing into a large, friable, cauhflow^er- 
hke lesion, wdnch bleeds easil}^ Secondary infection and anemia 
are not uncommon Common symptoms are pain, “dyspepsia,” weak- 
ness and change in bowel habit An abdominal mass can be palpated 
ill approximately 75 per cent of cases Fifteen per cent of patients 
found to have cai cmoma of the i ight portion of the colon had undergone 
appendectomy after the onset of s)nnptoms Pain wes the 2 >redommant 
presenting feature m 60 cases Diairhea w^as present in only 20 
per cent Seventy-nine per cent of jiatients had anemia but only 
54 per cent show'ed hemoglobin content of less than 1 1 Gm per 
hundred cubic centimeters The average duration of symiitoms before 
operation w'as six and one-half months Thirty-tw o per cent of patients 
had an annular type of growdh and 25 per cent, an obstructive and 
constricting lesion The immediate postoperative mortality w'as 8 
jjer cent Seventy-one per cent of those patients with no obvious 
metastases w ere living, at an avei age, tin ee to eight ) ears after operation 
and 29 per cent of those w'lth metastases were suiviving, at an average, 
foui years after operation The clinical manifestations are also 
discussed by Sanders and Sprenger 

A detailed and highly interesting survey was made of 813 cases of 
tumors of the gastrointestinal tract in army i^ersonnel between the 
ages of 18 and 38 There were 441 carcinomas, of wdnch 77 per cent 
involved the large intestine Appioximately half of these w'^ere in the 
rectum Most tumors occurred in the age groui? from 31 to 38, but 
there were 26 epithelial cancels in the 18 to 20 age group There 
were 7 cases of carcinoma of the appendix, a condition usually diagnosed 
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clinically as acute appendicitis The high incidence of carcinoma of 
the colon and lectum is actually greater, because the authors did not 
classify “adenoma malignum” and “adenomatous polyp with early 
carcinomatous transf oi mation,” m which no evidence of invasion could 
be found, as carcinoma, but as polyps Cases of adenomatous polyps 
totaled 138, with suggestive evidence of malignancy m 10 One hundred 
and five of these tumors were m the rectum There were 76 carcinoid 
tumors, 65 involving the appendix, 10, the rectum, and 1, the stomach 
The condition m 53 cases was designated as benign lymphoid polyp of 
the rectum 

An adenocarcinoma of the cecum, free from metastases, was asso- 
ciated with a carcinoid of the ileum, producing lymphatic metastases 
A primary adenocarcinoma m the cecum metastasized to the lung, the 
pulmonar)- lesion undei went central necrosis and cavitation A 
white woman of 70, w ho ten years previously had undergone colectomy 
on the right for carcinoma of the cecum, was found to have advanced 
carcinoma of the sigmoid A case of ulcerating carcinoma of the 
sigmoid in an obese, well nourished woman is described The 
roentgenologic picture was unusual m that it presented little or no 
changes m contour, with multiple polypoid-like defects involving 
approximately 6 5 cm of the sigmoid At operation, the lesion m 
the sigmoid was found to contain a large longitudinal ulceration, cover- 
ing the entire intramucosal surface of the tumor The polypoid-like, 
smooth intraluminal defects observed roentgenologically were produced 
by the elevation of the edges of the ulceration The oval, ulcerating 
tumor extended longitudinally, in contrast to the usual annular type 
Two simultaneously growing primary carcinomas, one an adenocar- 
cinoma of the sigmoid with metastases and the other a papillary cyst 
adenocarcinoma of the ovary, together with a leiomyoma uteri, were 
discovered in 1 case 

Forty reports 2 cases, in each of which carcinomas involved 
both the colon and the rectum Four resections for carcinomas of the 
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colon arising fiom three diflferent sites were required in 1 case o\ei 
a period of nineteen years , the patient outlived two of his surgeons 
Sheinfeld also describes multiple colonic lesions 

A carcinoma of the descending colon was complicated by the forma- 
tion of a fistula into the ileum , the abdominal wall and the mesocohc 
lymph nodes \\ ere involved An extensive resection of the involved 
structures led to improvement, but at a later operation, extensive retro- 
peritoneal metastases were noted A case of ileocolic fistula secondary to 
malignant disease was managed by combined resection of a portion of 
the ileum and the colon Interesting case studies are reported also 
by Gutmann and others,^®®® Estrada and Nery,^°“° and Dascalakis 

Recent advances in surgical management are discussed by Allen and 
his associates The reduced mortality is attributed to the correction 
of anemia and hypoproteinemia, the use of vitamins, decompression of 
the bowel, and to chemotherapy and antibiotic drugs 

In a series of 488 cases in which bowel resection was done, 346 
operations were performed prior to January 1946, with 15 deaths 
(6 4 per cent), and 142, subsequent to that date, with no deaths 
A combination of phthalylsulfathiazole and streptomycin is regarded as 
the best preoperative antibacterial agent The resectabiliti rate in 336 
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cases of cancer of the lectum and die rectosigmoid was 75 per cent, 
in 71 7 per cent of those cases in which resection was done, the Miles 
operation was found to be applicable In 167 cases, the one stage, 
combined abdominoperineal resection of the rectum was performed, with 
9 postoperative deaths, a mortality of 5 3 per cent , this mortality rate 
IS satisfactory so long as the range of resectability is high, emphasizing 
again that efforts must be directed more forcefully than ever to earlier 
diagnosis 

Binkley and Deddish report an operative mortality of 2 3 per 
cent in 350 consecutive cases of abdominoperineal resection Genitouri- 
nary complications occurred in 46 per cent Coronary occlusion, pul- 
monary embolism, peritonitis, phlebothrombosis and thrombophlebitis 
were the most important complications Jones and his co-workers 
report 100 consecutive cases m which abdominoperineal resection was 
done without fatality No sulfonamide or antibiotic drugs were 
employed m pr^aration An uneventful postoperative course was noted 
m 48 per cent , "paralytic ileus or mild obstruction of the small bowel 
occurred m 9 per cent W ound complications were not common 

The most consistent and troublesome complication was infection of the 
urinary tract and retention of urine 

Babcock describes a technic m which the portion of the sigmoid 
above the cancer is brought down to the anus and a functional anus 
retained Campbell presents a new method Gardner empha- 
sizes the advantages of the one stage, “two team” abdominoperineal 
resection 

Lynch and Hamilton describe an operative technic designed for 
use m those cases in which the tumor is too low to permit removal by 
anterior resection and anastomosis Among the first 50 patients so 
treated, there were 5 operative deaths 

1074 Rankin, F W , and Johnston, C C Surgical Tieatment of Cancer of the 
Rectum and Rectosigmoid, JAMA 136 371 (Feb 7) 1948 

1075 Binkley, G E, and Deddish, M R Complications of Adominopenneal 
Resection of Rectum for Cancer, New York State J Aled 47 2547, 1947 

1076 Jones, T E , Robinson, J R, and Meads, G B One Hundred and 
Thirty-Seven Consecutive Combined Adominopenneal Resections Without 
Mortality, Arch Surg 56 109 (Jan ) 1948 

1077 Babcock, W W Radical Single Stage Extiipation foi Cancer of the 
Large Bowel, with Retained Functional Anus, Surg, Gynec & Obst 85 1, 1947 

1078 Campbell, D D Carcinoma of the Left Colon, Canad M A J 57 
537, 1947 

1079 Gardner, C Problems of the Treatment of Carcinoma of the Rectum 
Canad M A J 58 454, 1948 

1080 Lynch, J M , and Hamilton, G J The Lynch Operation for Carcinoma 
of the Rectosigmoid, Am J Surg 74 3, 1947 
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Of 337 patients \\ ith carcinoma of the colon and rectum, 307 were 
followed for at least ten years Eighty-one of the 103 patients with 
carcinoma of the colon underwent some type of resection Of those 
without obvious metastases, 64 3 per cent survived for five years with- 
out recurrence In the group with more extensive lesions, the five 
year survival rate was 14 8 per cent Two hundred and thirty-four 
patients had carcinoma of the rectum and the rectosigmoid, of this 
group 146 underwent some type of resection The five year survival 
rate was 60 per cent in the group with limited lesions and 30 2 per cent 
in the group with more extensive carcinomas It is suggested that 
50 per cent of patients without involvement of the mesenteric lymph 
nodes may expect permanent cure In a study of 200 cases in which 
resection ^\as done for carcinoma of the colon, 57 per cent of patients 
were alive after five to ten years Seven of 153 tumors below the 
promontory of the sacrum metastasized in a retrograde manner 
Fretheim reviews 114 cases, radical operation was performed in 
59 per cent, with a mortality rate of 16 per cent Five year survival 
rates were 25 per cent in cancer of the right colon and 59 per cent 
in cancer of the left colon 

In 214 cases, the operative mortality was 18 2 per cent Follow-up 
observations, available in 60 per cent of the cases m which radical resec- 
tion was done, indicated that 25 per cent of the patients were alive and 
well five to twenty-five years after operation Of 71 lesions, 49 were 
considered operable Among the 45 patients who underwent radical 
resection, there was 1 death Five patients survived five years or more , 
13 were alive and well three or more years after operation Judd^”®® 
comments on the improvement in the resectability rate 

Hoxworth and Mithoefer ^®®' advocate resection and immediate 
anastomosis , the mortality rate m 87 cases in which resection was 
done was 6 9 per cent Hinton and Locaho ’'’‘'® express the same 

1081 Colcock, B P Prognosis in Carcinoma of the Colon and Rectum, Surg, 
Gynec & Obst 85 8, 1947 

1082 Gilchrist, R K , and David, V C Prognosis in Carcinoma of the 
Bowel, Surg, Gynec & Obst 86 359, 1948 

1083 Fretheim, B Cancer of the Colon, Acta chir Scandmav 96 345, 1948 

1084 Wilensky, A O Carcinoma of the Large Intestine, Rev Gastroenterol 
15 55, 1948 

1085 Jameson, J W , and Mullins, C R Carcinoma of the Colon and Rectum, 
■New England J Med 237 699, 1947 

1086 Judd, E S Resection for Lesions of the Right Portion of the Colon, 
Proc Staff Meet , Mayo Clin 23 225, 1948 

1087 Hoxworth, P I , and Mithoefer, U Management of Cancer of the 
Colon, Surgery 22 271, 1947 

1088 Hinton, J W , and Localio, S A One-Stage Resection and Anasto- 
mosis of the Colon, Ann Surg 127 12, 1948 
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opinion Ot 142 patients, 93 were subjected to some form of radical 
operation, with a mortality of 12 9 per cent Of 107 patients, 16 
were admitted to the hospital with peritonitis or aljscess formation and 
29, with S 3 anptoms of acute ileus 

On the basis of a survey of the work of fifty experienced surgeons, 
Graham notes a trend toward primary anastomosis Bacon and 
Smith review anatomic studies of the arterial pattern of the terminal 
colon If selection is limited to lesions located at least 6 cm above 
the anus and whose upper limit is at or below the peritoneal reflection, 
abdominoperineal resection can be carried out and the anal sphincter 
preserved without jeopardizing the chance of survival and of reasonable 
expectation of providing the patient with a functional anal outlet 
In a series of 68 cases, nine deaths are reported, all of them occurring 
prior to 1941 , 7 patients in this group were in the seventh decade, or 
older Wangensteen and Toon recommend primary resection and 
anastomosis for all lesions m the rectosigmoid area 14 to 20 cm from 
the anus For lesions 8 cm or less from the anus, abdominoperineal 
resection should be done The conservative resection is as good as the 
radical for lesions between 8 and 14 cm above the anus, provided the 
tumor is not fixed 

During a twenty-five year period, 276 patients with carcinoma of 
the rectum were seen in Malmo, Finland, 55 per cent of the lesions were 
operable In 66 cases, resection was performed in one stage, with 
preservation of the anal sphincter The operative mortality was 30 per 
cent , the percentage of five year cures, 50 per cent The importance of 
preseiwmg the anal sphincter is emphasized Bergeret and others,^®”® 

1089 Hultborn, K. A Treatment of Cancer of the Colon, Acta chir Scandinav 
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Operative Technique, Acta chir Scandinav 95 461, 1947 

1091 Graham, A S Current Trends in Surgery of the Distal Colon and 
Rectum for Cancer, Ann Surg 127 1022, 1948 

1092 Bacon, H E , and Smith, C H The Arterial Supply of the Distal 
Colon Pertinent to Abdominoperineal Proctosigmoidectomy, with Preservation of 
the Sphincter Mechanism, Ann Surg 127 28, 1948 

1093 Nickel, W F, and Chenoweth, A I Resection of the Rectum with Pres- 
ervation of the Anal Sphincter, Surgery 23 480, 1948 Bacon, H E, and 
Rowe, R J Primary Resection for Cancer of the Lower Bowel, New York State 
J Med 48 607, 1948 

1094 Wangensteen, O H, and Toon, R W Primary Resection of the Colon 
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1095 Koch, F A Contribution to the Operative Treatment (Resection) of 
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Canonico and Mathewson and Richards state that the one 
stage abdommoendoanal resection for cancer of the rectum is usually 
preferred In 100 cases, anterior segmental resection was performed, 
with concomitant colostomy and end to end anastomosis between the 
sigmoid and the rectum, the morbidity was great, the mortality rate, 
3 per cent In 100 similar cases, patients were treated in a like 
manner, except that colostomy was not established, the morbidity was 
considerably less, the mortality rate was 6 per cent, 4 patients suc- 
cumbing to pulmonary embolism or to cardiovascular disease 

Best states that combined abdominoperineal resection may be 
replaced in many instances by resection and anastomosis The com- 
bined operation is necessary for tumors located less than 3 inches 
(7 5 cm ) from the sphincter, or when there is widespread involvement 
of the wall of the sigmoid and of the regional lymph nodes In another 
paper. Best indicates that whereas it is known that three and five 
year cures average approximately 50 per cent with radical abdomino- 
perineal excision, comparable reports on the results of the operations 
preserving the sphincter are not yet available The morbidity rate may 
be higher, because an incontinent posterior sphincter area or a draining 
fecal fistula is more troublesome than the average abdominal colostomy 
Technically, any operation restoring bowel continuity in the rectal region 
IS more difficult and time consuming 

In 55 cases of acute obstruction of the colon, secondary to neoplasm, 
the mortality rate was 33 per cent Benson discusses the method 
of dealing with large cancers of the colon invading adjacent structures 
Dunphy emphasizes the fact that recurrent cancer of the rectum and 

1097 Canonico, A N Cancer rectosigmoideo y de la porcion distal del 
sigmoideo Reseccion y enteroanastomosis pnmaria, presentacion de tres casos, 
Prensa med argent 34 2319, 1947 

1098 Mathewson, C , Jr , and Richards, V Resection of the Rectum and Recto- 
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Surg 55 473, 1947 

1099 Mayo, C W, and Smith, R S Low Anterior Segmental Resection 
With or Without Colostomy, Ann Surg 127 1045, 1948 

1100 Best, R Selection of Operative Procedures to Avoid Colostomy in 
Carcinoma of Rectum and Rectosigmoid, Surg, Gynec & Obst 86 98, 1948 

1101 Best, R R Evaluation of Colorectectomy and Immediate Anastomosis 
of the Rectum, Arch Surg 56 681, (May) 1948 

1102 Michel, M I The Diagnosis and Treatment of Acute Malignant 
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•colon IS not necessai ily hopeless , gratif3nngly long periods of arrest may 
follow reoperatiqn Four illustrative case reports are presented Two 
ot the patients w^ere alive and apparently well six years nine months 
and fi\e years six months after the second operation, respectively, 
the third died after more than five years of comfort, and the fourth 
patient was bedridden at the time of the report, five years after opera- 
tion The surgical management is further review'ed in many additional 
papers 

Colostomy — Cecostomy is the safest and most reliable procedure for 
immediate relief of acute left-sided obstructions of the colon A 
tube of skin is employed as the terminal segment of a colostomy open- 
ing allowung the use of a mechanical plug for control A simple 
method of ileocolostomy is described by ten Kate Windham and 
his associates recommend transverse colostomy as a preparatory 
procedure for the management of various lesions of the left colon 

One hundred patients with permanent colostomy openings w^ere 
visited at home Most of them were in good health and active 
Dukes points out that the number of evacuations can be controlled by 

1105 MacFee, W F The Management of Carcinoma m the Several 

Parts of the Colon, Ann Surg 126.125, 1947 Allen, A W Carcinoma of the 
Large Intestine, S Chn North America 27 1018, 1947 Heyd, C G Surgical 
Procedure for Carcinoma of the Rectosigmoid and Rectum, New York State J 
Med 47 2543, 1947 Ottenheimer, E J Cancer of the Rectum Analysis of Cases 
Occurring in Connecticut During 1935-1945, New England J Med 237 •!, 1947 
klayo, C W The Surgical Treatment of Carcinoma of the Right Part of 
the Colon, Minnesota Med 30 1197, 1947 Cole, C C Analysis of Thirty-Four 
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Finsterer, H Ein Beitrag zur Radikaloperation des Kolonkarzinoms, Kreb- 
sarzt 2.336, 1947 Turner, J Carcinoma of the Rectum, Australian & New 
Zealand J Surg 17 115, 1947 Canonico, A N Tecnicas fundamentales de 
colectomias para la reseccion del cancer de colon, Prensa med argent 34 1528, 
1947 Joyce, T M Carcinoma of the Colon, West J Surg 56T10, 1948 
Paus, N Cancer Coli, Nord med 37 166, 1948 ^ 

1106 Howell, J C Modern Techniques in Colon Surgery, S Chn North 
America 27T416, 1947 

1107 Rank, B K, and Smith, J, Jr An Improved Permanent Colostomy, 
Surg, Gynec & Obst 85 75, 1947 

1108 ten Kate, J A Simple and Aseptic Method of Ileocolostomy, Surg, 
Gynec & Obst 85 217, 1947 
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diet, fruit and vegetables should be restricted The most suitable 
dressing is a pad of absorbent cellulose wadding, 6 inches (15 cm ) 
square, covered with a nonabsorbable material and kept in place with a 
simple colostomy belt Holder and Lewison report observations on 
67 soldier-patients who underwent colostomy because of war injuries 
Troublesome complications resulted when the colostomy opening was 
placed too near the iliac crest, when the bowel segment was not ade- 
quately mobilized, when the opening was placed too near a coexisting 
cystostomy wound, when the colostomy aperture was too large and 
when drainage of the retroperitoneal and the pelvic space was inade- 
quate When the colostomy openings were closed by end to end 
anastomosis, the patients had less morbidity and a shorter convalescence 
than if the closure was done by the spur-crushing technic A follow-up 
study of 40 patients with colostomy openings indicated satisfactory 
control in 27 instances , the importance of establishing regular bowel 
habits by irrigation is stressed 

On tlie basis of an experience with the closure of 72 colostomy 
openings in cases of battle wounds of the colon, Sanders and his 
associates advocate an intraperitoneal type of closure, with anatomic 

reconstruction of the colon and the abdominal wall, 70 of these colos- 
tomy openings were healed by the fourteenth postoperative day the 
remaining 2 later closed spontaneously Thirty-two colostomy openings 
and 11 fistulas of the rectum and the descending colon were closed at an 
Army general hospital The intraperitoneal approach to closure 
IS preferable when the exact anatomy of the colostomy opening is not 
known to the surgeon Spontaneous closure of fistulas of the large 
bowel IS rare, competent surgical intervention usually is necessary to 
effect a cure Usher describes a technic of closure of the colostomy 
opening used satisfactorily in 33 cases Three instances of perforation 
of the colon following enema through a colostomy opening are reported , 
a technic to obviate the danger is presented, utilizing a soft rubber 
catheter through a nipple inserted in the colostomy opening 

1111 Holder, H G, and Lewison, E F Management of Colostomies Per- 
formed for War Injuries, Ann Surg 126 253, 1947 
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ANUS AND RECTUM 

Congenital Anomalies — A one stage abdominoperineal operation is 
suggested foi use in certain cases of imperforate anus m which the 
colon cannot be safely i cached from the perineum An 18 hour old 
male infant born with complete absence of the anus, sphincter, anal 
canal and rectum, was successfully operated on by bringing down the 
sigmoid colon to serve as the new anal canal and rectum The boy is 
now 3 and normal in every other respect In another case, a 
dermoid c} st, attached to the anterior rectal wall, presented the appear- 
ance of a rudimentar} hand Schofield reports an ischioanal 

dermoid cyst 

Pint it ns Am — The importance of psychogenic factors in pruritus 
am IS again emphasized The local application of aluminum 
Itydroxide gel is reported to have provided relief in 95 per cent of 
98 cases of “moist” pruritus am Frankfeldt^^-® found tripelennamine 
hydrochloride (pynbenzamme hydrochloride®) of value 

Fjssin es and Fistulas — Whitney states that he regards infection 

of “seimvestigial glands” of the anus as the cause of anal cryptitis, 
fissure m ano, perianal and ischiorectal abscesses, and fistula in ano 
Aronsson discusses in detail (182 pages) 782 cases of anorectal 
infection and 356 of anorectal fistulas, m addition to 53 of his own 
cases of anorectal fistulas The surgical treatment of chronic anal 

1117 Rhoads, J F , Pipes, R L, and Randall, J P A Simultaneous Abdomi- 
nal and Perineal Approach in Operations for Imperforate Anus with Atresia 
of the Rectum and Rectosigmoid, Ann Surg 127 552, 1948 

1118 Liburt, J Successful Operation for Imperforate Anus and Imperforate 
Rectum, Am Surg 74 228, 1947 

1119 Nigam, R A Case of Dermoid Arising from the Rectal Wall, 
Brit J Surg 35 218, 1947 

1120 Schofield, J D Ischio-Anal Dermoid, Am J Surg 75 278, 1948 

1121 Schneider, H C Relation of Functional to Organic Diseases of the 

Anus, Rectum and Sigmoid Colon, Am J Surg 75 296, 1948 Studdiford, M T , 
and McLean, L D Pruritus Am and Vulvae, New Orleans M & S J 100 

445, 1948 Seletz, R Rationale of Therapy in Pruritus Am, A J Surg 75 
313, 1948 

1122 Friedman, M H F , Haskell, B F, and Snape, W J Treatment of 
Pruritus Am by Local Application of Aluminum Hydroxide Gel, Am J Digest 
Dis 15 57, 1948 
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Pruritus Am, Am J Surg 75 307, 1948 
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fissure IS described by Turell A method is described to facilitate 
primary healing of the wound after the resection of a fistula in ano^^®’ 
Early and complete drainage of acute perianal abscess is recom- 
mended 

Heino7} holds — CarmeP^”® describes a method of plastic repair of 
the anal region after hemorrhoidectomy In 1 case/^”” five days after 
the second of two injections for uncomplicated internal hemorrhoids, 
mesenteric thrombosis was demonstrated at operation 

Rectal Piolapse — A variety of surgical procedures are recom- 
mended A case of an unusually large prolapsed section of the 
rectum, 8 inches (20 cm ) long and 18^ inches (46 25 cm ) m cir- 
cumference, IS reported 

JVa7 Woimds — On the basis of an experience with 41 patients 
sustaining v ar u ounds of the rectum and the anal sphincter, McCune 
concludes 

(1) sphincter muscle exercises are of great value in improving anal sphincter 
power, (2) the best operative results are usuallj obtained in those cases in which 
torn muscle ends can be approximated , (3) the Stone fascial plastic operation 
has a definite place [in therapv] if the sphincter ends cannot be found , 
(4) when no repair of sphincter power can be devised an abdominopenneal resection 
is probably the procedure of choice 

Anorectal Swgery — Hydrogen peroxide, dissolved in glycerin, 
applied to the lower part of the rectum, the anal canal and the perianal 

1126 Turell, R The Surgical Treatment of Chronic Anal Fissure, Surg 
Gynec & Obst 86 434, 1948 
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1129 Carmel, A G Modern Surgical Treatment of Hemorrhoids and a New 
Rectoplasty, Am J Surg 75 320, 1948 

1130 Gass, O C Mesenteric Thrombosis Following the Injection Treatment 
of Hemorrhoids, Am J Surg 75 279, 1948 

1131 (o) Hayden, E P Prolapse of the Rectum, S Clin North America 

27 1062, 1947 (6) Orr, T G A Suspension Operation for Prolapse of the 

Rectum, Ann Surg 126 833, 1947 (c) Dunphy, J E A Combined Perineal 

and Abdominal Operation for the Repair of Rectal Prolapse, Surg Gynec & 
Obst 86 493, 1948 (d) Hayes, H T , and Burr, H B Treatment of Complete 

Prolapse of the Rectum, Am J Surg 75 358, 1948 (e) Breidenbach, L, and 

Lord, J W Operative Treatment of Massive Rectal Prolapse, New York 
State J Med 48 1275, 1948 (/) Hunt, C J Prolapse of the Rectum Report 
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areas after anorectal operation, reduced healing time by approximately 
one half Sulfasnxidme® seemed useful after anorectal opera- 
tions Oxidized cellulose (absorbable gauze) is recommended as 
an adjunct to the control of postoperative rectal hemostasis 
McGirney reviews the various factors influencing the healing of 
anoiectal wounds 

Miscellaneous Conditions — Bargen points out that rectal pain 

and spasm associated vith intestinal disease may intensify the primary 
condition and retard healing Bland suppositories inserted after bowel 
movements not only relieve local distress but often alleviate diarrhea, 
especially m chronic ulcerative colitis A suppository containing ethyl 
aminobenzoate U S P (benzocame®), oxyqumolme sulfate, Peruvian 
balsam, ephednne hydrochloride U S P and cocoa butter is recom- 
mended Schapiro and Astrachan discuss twenty-six dififerent 
systemic diseases accompanied with proctologic manifestations, these 
include Addison’s disease, agranulocytosis, diabetes, leukemia, pellagra, 
periarteritis nodosa, scurvy, syphilis, sprue, subacute bacterial endo- 
carditis and uremia Berkowitz states that the presence of granu- 
loma inguinale should be suspected m every instance of ulceration or 
granuloma of the anogenital region m which the lesion is resistant 
to antibiotic drugs and to chemotherapy, a therapeutic trial with 
stibophen (fuadin®) is recommended MacLeod describes the 
removal, intact, of a 40 watt household electric light bulb from a 
patient’s rectum 

Extrinsic Lesions — Marshak, in a veil illustrated article, lists 
the conditions producing extrinsic pressure defects m the rectosigmoid 

1133 Jenkins, J T Effect of Glycente of Hydrogen Peroxide upon Healing 
Time m Anorectal Surgery, Am J Surg 74 428, 1947 
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as endometriosis, caicmoma of the cervix, chronic inflammatory disease, 
ovarian carcinoma and ovarian cysts, effects of radiation therapy, flbroid 
uterus, sigmoiditis, lymphosarcoma and metastatic carcinoma, retro- 
peritoneal tumois and postoperative adhesions In a survey of 204 cases 
of extrarectal or extrasigmoidal mass, Brust lists the following 
distribution of confirmed diagnoses perirectal or pelvic abscess, 47 cases , 
pelvic disease (m females), 77, diverticulitis, 74, rectal implants 
(carcinoma) 23, genitourinary lesions (in males), 20, retroperitoneal 
sarcoma or carcinomatosis, 1 1 , perirectal tumors, 8 carcinoma of the 
sigmoid, 20, and presacral cysts and dermoids, 4 

Twnois — Cases of mucinous carcinoma in 3 patients with chronic 
fistulas are desciibed Among 87 cases of submucosal nodules of 
the rectum 4 lesions proved to he carcinoid and 2, lymphosarcoma , the 
remainder ^^ere benign lesions, non-neoplastic m nature, the result of 
injection treatments or inflammator}' lesions Forty-nine instances 
of benign Ijniplioma of the rectum are reported The growth is 
always benign, resembling the adenomatous polyp A leiomyoma of 
the rectum arose from the internal anal sphincter In 78 cases of 
epidermoid carcinoma of the anus and rectum, surgical measures or 
irradiation \\as used Rates for five year cures were 25 per cent with 
surgical treatment and 5 per cent with radiation Santy and Dargent 
discuss 29 cases of cancer of the anal canal Moulonguet describes 
an epithelioma of the rectum Two cases of malignant melanoma of 
the anorectal region and 1 case of a similar lesion in the rectum 
are reported 
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MlbCI.LLANLOLS GAS IROlM'kS 1 INAL SUBJECTS 

Oljactojy Acuity and Appetite — Experiments are described by 
Goetzl and Stoned^®-’ demonstrating the existence m human subjects 
of diurnal vaiiations in olfactory acuity Freely selected meals were 
preceded with a period of increasing acuity of olfaction and followed 
with one of decreasing acuity The pattern of these variations was 
found to be intimately connected with the intake of food The decrease 
in olfactory acuity occurred only after ingestion of a meal, the inciease 
failed to occur when food was ingested between meals In another 
article, the same authors state that amphetamine sulfate simul- 
taneously produces a decrease in olfactory acuity, a decrease in the 
sensation of appetite, a decrease in intake of calories and a sensation of 
satiety The effectiveness of the drug in subduing the sensation of 
appetite may be determined by measuring its influence on olfactory 
acuity Evidence is presented that non-nutntive materials dispel the 
desire to eat only transiently by filling the stomach but more thoroughly 
by filling the intestines , relatively pure cellulose bulk formers serve 
this purpose best 

Anoiexia Neivosa — Berkman, Wen and Kepler^^°® in a study of 
31 cases, noted that no pitting edema was observed at any time in 15, 
whereas in 12, edema was present on admission of the patient to the 
hospital In severe cases, the serum protein values were within the 
normal range more often than not Values lower than normal were 
encountered in about one third The serum protein values usually could 
not be correlated with the presence or absence of edema 

Total Intravenous Alimentation — During total intravenous alimen- 
tation, there are small quantities of calcium, phosphorus, nitrogen and 
potassium in the colon Frequent enemas or nausea and vomiting 
increased the amount of material reaching the colon 

Foods and Dyspepsia — Five hundred apparently normal persons 
and 122 persons with gastrointestinal disorders were questioned con- 
cerning the capacity of sixty-eight different foods to induce digestive 

1152 Goetzl, F R , and Stone, F Diurnal Variations in Acuity of Olfaction 
and Food Intake, Gastroenterology 9 444, 1947 

1153 Goetzl, F R , and Stone, F The Influence of Amphetamine Sulfate upon 
Olfactory Acuity and Appetite, Gastroenterology 10 708, 1948 

1154 Hoelzel, F Use of Non-Nutntive Materials to Satisfy Hunger, Am J. 
Digest Dis 14 401, 1947 

1155 Berkman, J M , Weir, J F , and Kepler, E J Clinical Observa- 
tions on Starvation Edema, Serum Protein and the Effect of Forced Feeding in 
Anorexia Nervosa, Gastroenterology 9 357, 1947 

1156 Duncan, L E , Jr , Mirick, G S , and Howard, J E Total Intra- 
venous Alimentation, Bull Johns Hopkins Hosp 82 515, 1948 
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distress In both groups, onions, cabbage, rye bread, fat roast beef, 
bacon, lard and smoked eel were the commonest offenders Other 
“irritants” listed were cucumbers, salt herring, dumplings and split peas 

Psychosomatic Factois in Gastrointestinal Disease — McKell and 
Sullnan““® encountered the syndrome of hyperventilation in 29 cases 
Anxiety appeared to be the most important cause, but abdominal symp- 
toms frequently were the mechanism by which attacks were initiated 
Whatever the ph 3 ''Siologic mechanism, the patient may have bizarre 
complaints One of the commonest symptoms was “giddiness ” Dizzi- 
ness was present in 27 of the 29 cases, sensation of air hunger, m 22, 
and palpitation of the heart, in 18 Conn describes representative 
cases of mucous colitis, cardiospasm, peptic ulcer and ulcerative colitis 
and discusses the psychodynamics involved in each 

Sullivan and McKell analyze the personalit}'- disorders in 500 
consecutive cases in ambulatory patients with digestive complaints 
There were 62 patients with peptic ulcer, 35 with cholelithiasis, 8 with 
symptom-producing diaphragmatic hernia, 1 1 with carcinoma and 7 
with cirrhosis of the liver The patients were classified in three groups 
Patients in group 1, which included 42 2 per cent of the total, had 
nervous indigestion, cyclic vomiting, nervous diarrhea or spastic colon 
the symptoms were vague, emotional disturbances always preceded or 
were related to the disorder Those in group 2, which included 29 0 
per cent, had peptic ulcer, ulcerative colitis or cardiospasm, symptoms 
were often localized to an organ or S 3 'Stem , the emotional disturbances 
often preceded, or were related to, the illness Those m group 3, which 
included 28 8 per cent, had carcinoma, cirrhosis, cholelithiasis or amebi- 
asis , the symptoms usually were localized , emotional disturbances 
sometimes followed or weie unrelated It is pointed out that even 
the psychosomatic approach may not be all inclusive, the environ- 
mental stresses and strains should be assayed 

Nonulcer dyspepsia in the Fifth Army’s forward area in Italy was 
intensively studied by a team composed of two gastroenterologists, a 
radiologist, a psychologist, a nurse trained in psychiatry and a psy- 

1157 Hove, H An Examination of Different Kinds of Foods with Regard 
to Their Power of Producing Dyspeptic Symptoms, Acta med Scandinav (supp 
206) 130 481, 1948 

1158 McKell, T E , and Sullivan, A J The Hyperventilation Syndrome m 
Gastroenterology, Gastroenterology 9 6, 1947 

1159 Conn, J H Psychogenic Factors in Diseases of Digestion, Gastro- 
enterology 9 399, 1947 

1160 Sullivan, A J, and McKell, T E Personality Disorders in Gastro- 
enterology, Gastroenterology 9 524, 1947 
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chiatnst Of the 110 patients, 53 were classified as passive, 55 as 
aggressne and 2 as normal, or average, peisonality types A “psycho- 
neurotic reaction” was noted in 93 The three major behavior reactions 
consisted of (a) functional symptoms due to psychogenic factors m a 
non-neiirotic person, {b) functional symptoms as somatic displacement 
of insecuriu and tension feelings m a neurotic person, and (c) func- 
tional symptoms as a concomitant of an anxiety state in a neurotic 
pel son Gastroscopic findings of “chionic superficial gastritis” were 
considered to be of minor importance Without minimizing the impor- 
tance ot these observations, the reviewers merely wish to add the com- 
ment that the finding of a contented, well adjusted group of soldiers 
would ha\e been unusual 

A personality study was made of 100 mostly middle-aged, ambulant 
patients, with gastrointestinal symptoms As a group, the patients 
came from large families and had left school early A conspicuous 
number were considered to have lacked love and attention during child- 
hood The patients wuthout specific gastrointestinal pathologic condi- 
tions had experienced the greatest degree of stress The patients 
without lesions had similar, but more numerous, symptoms than those 
w ith specific lesions Half the patients complained that their marriages 
were failures and disappointments More maladjusted and immature 
people w'ere observed in the group without organic disease The 
variations in character structure were similar to those encountered in 
a ps}chiatric clinic or m psychoanalytic practice 

Wilen and Poole present data and impressions gathered in the 
Mediterranean theater The major problems of management and 
disposition were the chronic ententides and the chronic nonulcer 
“dyspepsias ” Peptic ulcer was proved in 1 5 per cent of the cases of 
chronic “dyspepsia ” A well defined anxiety state was present in 30 per 
cent of the cases of chronic diarrhea of unknowm etiology 

Kraemer comments on the high incidence of dyspepsia in soldiers 
admitted to the neuropsychiatric service Alvarez stresses the 
importance of diagnosis and treatment of functional disturbances and 
the necessity of a careful evaluation in order to demonstrate a “nervous 

1161 Rosen, S R , Weinberg, H , Keeosian, H , Schwartz, I R , and 
Halsted, J A Personality Types in Soldiers with Chronic Nonulcer Dyspepsia, 
Psychosom Med 10 156, 1948 

1162 Klein, HR A Personality Study of One Hundred Unselected Patients 
Attending a Gastrointestinal Clinic, Am J Psychol 104 433, 1948 

1163 Wilen, C J W , and Poole, P P Digestive Diseases Observed in 
General Hospital in the Mediterranean Theatre, Gastroenterology 9 253, 1947 

1164 Kraemer, M Dyspepsia in the Army— Mental Disease m Soldiers 
with Gastrointestinal Complaints, Mil Surgeon 102 292, 1948 

1165 Alvarez, W C Common Causes of Indigestion and Abdominal Pam 
in Patients with Negative Findings, Canad M A J 57 425, 1947 
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breakdown,” constitutional inadequacy, poor eating habits, allergy, “mild 
insanity,” cerebral thrombosis, excessive smoking or a neurosis Of 
25 patients with hematemesis and melena,^^*’® 10 had recently been under 
emotional stress 

Swenson and Manges discuss the roentgenologic findings m 
functional disturbances, giadations from pronounced atomcity and dila- 
tation to severe diffuse spasm may be present m the colon m the absence 
of organic disease 

Diagnosis of Gasti ointestinal Disease — The significance of loss of 
weight and of the piesence of occult blood in the feces as indi- 
cators of disease is again emphasized Jones^^'° properly j^oints out 
that 111 the differential diagnosis of abdominal pain, an accurate, detailed 
history of the distress is the most important starting point this must 
be followed with a careful physical examination, intelligent choice of 
laboratory aids and careful clinical observation Various writers 
stress the importance of the roentgenologic examination 

Incidence of Gash ointestinal Disease — A survey ot patients 
admitted to the gastroenterologic service of two Army general hospitals 
indicated that all types of gastrointestinal disease occur with practically 
identical frequency in white and Negro soldiers 

Anemia in Gastrointestinal Disease — Haden and Bortz point 
out that anemia is a common accompaniment of diseases of the intestinal 
tract The anemia of sprue and of impaired absorption fromAhe small 
intestine, due to chronic obstruction, often is macrocytic and responds 
to liver therapy The anemia due to loss of blood is hypochromic and 
microcytic , it should respond to the administration of adequate amounts 
of iron Anemia due to depression of the bone marrow function b)' 

1166 Kirketerp, P Causative Factors in Hematemesis and Helena, Nord 
med 37 156, 1948 

1167 Swenson, P C, and Manges, W E Roentgen Findings m Functional 
Disturbances of the Gastrointestinal Tract, Radiology 50 365, 1948 

1168 Baumeistei, C F, and Darling, D D The Significance of Weight 
Loss as Observed in a Gastrointestinal Clinic, Gastroenterology 10 792, 1948 

1169 Paul, W D , and Hamilton, H E The Importance of Occult Blood in 
the Stool, Am J Digest Dis 15 23, 1948 

1170 Jones, T E Differential Diagnosis of Intia-Abdominal Pam, Ivl Clin 
North America 32 389, 1948 

1171 Swenson, P C Mass Survej of the Gastrointestinal Tract, South M J 
41 108, 1948 Sosman, M C Roentgen Examination of the Gastrointestinal 
Tract, Northwest Med 47 263, 1948 Hall, A P The Survey Method of 
Diagnosing Gastrointestinal Problem Cases, Ohio State M J 43 165, 1947 

1172 Kirchner, A A A Gastroenterological Comparison of White and 
Colored Soldiers, Rev Gastroenterol 15 218, 1948 

1173 Haden, R L , and Bortz, D W Anemia in Diseases of the Intestinal 
Tract, M Clm North America 32 382, 1948 
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toxemia, infection oi other factors is usually normocytic and responds 
to relno^ al of the cause and to transfusion In colitis of the nonspecific 
Upe, the anemia is due to loss of blood, depression of marrow function 
and deficient absorption of materials needed for the formation of 
erythroc}tes The relation of hematologic disturbances to alimentary 
deficiencies is discussed by Mouriquand and his co-workers 

Congenital Anomalies — The more important advances m the treat- 
ment of certain congenital anomalies are reviewed by Ohm Six 
cases of duplication of the alimentary tract are described by Donovan 
and Santulh , se^ere hemoirhage was an outstanding manifestation 
in 4 Gastric dilatation, megacolon and idiocy are reported in identical 
twin girls Two instances of complete transposition of the viscera 
Avere discovered during the examination of 175 men 

Conditions of Mouth — Cheney,^^"” in a useful article, discusses diag- 
nosis and treatment of common forms of stomatitis In 7 cases of glosso- 
d}nia, burning of the tongue and dr 3 mess of the mouth were attributed 
to the presence of a thick, ropy, tenacious salivary secretion The 
underlying cause Avas not evident Neostigmine bromide U S P , in a 
dosage of 7 5 mg three times daily, Avas considered effective in treat- 
ment Fort} -seven patients Avere subjected to gingival biopsy In 
18 cases, the clinical diagnosis of amyloidosis had been made with 
reasonable certainty, amyloid Avas present in 14 of these Amyloid 
deposits Avere present in some cases in which results of repeated congo 
red tests Avere negative 

Abdominal Pam — Ray and NeilP^®- studied visceral sensation 
before and aftei sa mpathectomy The splanchnic neives and the ganglio- 

1174 Mouriquand, G , Edel, V , Chmelo, K., and Zathurecky, J Les dystro- 
phies mapparentes Carcnces alinientaires et troubles de I’hematopoiese (climque — 
experimentation), Presse med 56 73, 1948 

1175 Ohm, C B Advances in the Surgical Treatment of Congenital 
Anomalies m Infants and Children, South Surgeon 13 681, 1947 

1176 Donovan, E J , and Santulh, T V Duplications of the Alimentary 
Tract, Ann Surg 126 289, 1947 

1177 Fairweather, D S, and O’Sullivan, H J L Gastric Dilatation, Mega- 
colon, and Idiocy in Identical Twins, Arch Dis Childhood 22*236, 1947 

1178 Derow, J R, and Stearns, A L Report on Two Cases of Complete 
Transposition of the Viscera, Mil Surgeon 101 139, 1947 

1179 Cheney, G The Diagnosis and Treatment of the Common Forms of 
Stomatitis, M Chn North America 32 355, 1948 

1180 Waldman, S , and Pelner, L Burning Sensation of the Tongue (GIosso- 
dynia) An Analysis of Cases That Are Not Due to Vitamin B Deficiency, 
Gastroenterology 10 965, 1948 

1181 Sehkoff, I J , and Robitzek, E H Gingival Biopsy for the Diagnosis 
of Geneialized Amyloidosis, Am J Path 23*1099, 1947 

1182 Ray, B S , and Neill, C L Abdominal Visceral Sensation in Man, 
Ann Surg 126 709, 1947 
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nated chain were removed from the seventh thoracic nerve through 
the third lumbar ganglions on one or both sides The sensation of 
pain m the stomach and intestines, except m the rectum, extrahepatic 
biliary tract, pancreas, kidneys and ureters, is mediated wholly by 
visceral afferent nerves accompanying sympathetic nerves The kid- 
neys, the ureters and the two sides of the colon have a homolateral 
sensory supply The remaining abdominal organs, with the possible 
exception of the gastric mesentery, have a bilateral sensory supply 
Pressure in the small intestine, equivalent to 2 cm of mercury, caused 
a deep, aching pain When the balloon was m the jejunum or the 
upper portion of the ileum, the pain was located at or above the 
umbilicus , when in the terminal ileum, the pain was sometimes below 
the umbilicus and occasionally about McBurney’s point Pam reception 
appears to exist not m the walls of the stomach and intestine, but in the 
mesenteric-visceral juncture The loss of the sense of pain m the viscera 
alters a patient’s response to visceral disease Two patients who had 
undergone bilateral thoracolumbar sympathectomy sustained perforated 
peptic ulcers without experiencing pain Vomiting and signs of acute 
peritonitis led to the diagnosis and to successful operation 

In observations limited to a few patients over a short period of 
time, Crimson and his associates suggest that excision of the right 
celiac ganglion and of part or all of the left celiac and the mesenteric 
ganglions aviU significantly interrupt pathways for pain sensibility from 
the abdomen and can be used as an adjunct to exploratory laparotomy 
for relief from chronic pain arising in the abdominal viscera Many 
patients wuth paraplegia, with a physiologically complete transection of 
the spinal cord, cannot perceive any sensory stimulation of the somatic 
type below the level of the transection but can perceive painful stimu- 
lation of the viscera whose sensory fibers arc believed to enter posterior 
roots below the level of transection or compression of the cord 
Herpes zoster may offer a difficult challenge in differentiating causes of 
abdominal pain 

Abdominal Epilepsy — According to Moore, abdominal epilepsy 
should be considered in the differential diagnosis of severe recurrent 

1183 Gnmson, K S , Hesser, J H , and Kitchin, W W Early Clinical 
Results of Transabdominal Celiac and Superior Mesenteric Ganglionectomy, Vagot- 
omy, or Transthoracic Splanchnicetomy in Patients with Chronic Abdominal 
Visceral Pam, Surgery 22 230, 1947 

1184 Hoen, T J , and Cooper, I S Acute Abdominal Emergencies in 
Paraplegics, Am J Surg 75 19, 1948 

1185 Bosher, L H, Jr, and Williams, C, Jr Herpes Zoster and the Surgical 
Abdomen, Surgery 23 773, 1948 

1186 Moore, M T Abdominal Epilepsy, Rev Gastroenterol 15 381, 1948 
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abdominal pain w hen the result of thorough search for the usu&l 
causes is negative The diagnosis is based on the history, associated 
epileptic phenomena, i oentgenograms of the skull, electroencephalo- 
graphic studies and the effects of anticonvulsant drugs 

JFat JFounds and Abdominal Swgeiy — ^Rob emphasizes the 

importance of accurate diagnosis of the abdominal gunshot wound 
Theie were 39 deaths in 113 cases in which laparotomy was performed, 
and only 1 death m 53 cases m which the abdomen was not opened 
The absence of peristaltic sounds, confirmed and reconfirmed, is a 
positne indication for laparotomy, the presence of peristaltic sounds 
is a valuable guide to, but not a positive indication for, conservative 
treatment Rob further confirms the value of abdominal auscul- 
tation as a diagnostic acid According to Welch,^^®® triage con- 
tributed more to the saving of the lives of patients with abdominal 
w ounds than any other single factor Grace describes the successful 
treatment of 5 patients 

Allen reviews the recent literature pertaining to all phases of 
abdominal surgery Preoperative and postoperative care are outlined 
by Meiselas and Donald Gelatin sponge and oxidized cellulose 
nere found to ha\e a deleterious effect in open surgery of the colon of 
dogs . the ill effects were directly proportional to the degree of bacterial 
contamination 

Heima — A.n umbilical hernia containing the stomach, the colon and 
the gastrocolic mesentery was successfully treated surgically Two 
cases of hernia are presented, with classic histones and findings of 

1187 Rob, C G The Diagnosis of Abdominal Trauma m Warfare, Surg, 
Gynec & Obst 85 147, 1947 

1188 Rob, C G Auscultation m Acute Abdominal Disease, Lancet % 720, 
1947 

1189 Welch, C E War Wounds of the Abdomen, New England J Med 
237 156, 1947 

1190 Grace, K D Gunshot Wounds of the Abdomen, South Surgeon 14 
202, 1948 

1191 Allen, A W Abdominal Surgery, New England J Med 238 324 and 
364, 1948 

1192 Meiselas, D A The Pre- and Postoperative Management of Gastro- 
intestinal Diseases, Rev Gastroenterol 14 717, 1947 

1193 Donald, J M Preoperative and Postoperative Supportive Theiapy in 
Gastrointestinal Surgery, Texas State J Med 43 562, 1948 

1194 Laufman, H , and Method, H Effects of Absorbable Foreign Sub- 
stance on Bowel Anastomosis, Surg , Gynec & Obst 86 669, 1948 

1195 Orr, T G Incarceration of the Stomach in an Umbilical Hernia, Am J 
Surg 74 96, 1947 

1196 Desmond, A M , and Hutter, F Strangulated Obturator Hernia, Brit 
J Surg 35 1948 
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strangulated obturator hernia, both patients were operated on success- 
fully An instance of femoral hernia containing part of the stomach 
in the hernial sac, the fourth known case, is reported by Cave 
Interesting cases are described by Hug and Allen 

Ptlomdal Cysts — Smith describes 4 cases of perineal pilonidal 
cysts 

Conditions Involving the Peiitoneum — Three patients with symp- 
toms suggesting an acute surgical condition of the abdomen showed 
laboratory evidence and clinical signs of scurvy In 2, operation 
disclosed hemorrhage as the cause of the peritoneal irritation The third 
patient, not subjected to operation, had tetany as well as scurvy The 
tetanic spasms of the abdominal muscles probably accounted, in part, 
for the picture of an acute surgical condition, although hemorrhage from 
scurvy also may have been present All 3 patients gave a history of a 
diet deficient in ascorbic acid, 2 had alcoholism A case of gas cysts 
of the peritoneum in a male patient is described The diagnosis 
was made at laparotomy for intestinal obstruction, and the involved 
tissue was removed Symptoms of chronic bowel obstruction appeared 
two and one-half years later, and, after some delay, operation again 
revealed gas cysts of the peritoneum, involving two separate sections 
of bowel The patient died on the eleventh postoperative day The 
largest cyst measured 6 cm m diameter In another case,^-®® multiple 
peritoneal cysts clinically and roentgenographically simulated carcinoma 
of the cecum 

Cramer made an extensive study of 6 cases of talc granuloma 
of the peritoneum A fibrous mass with a calcific core vas found m a 

1197 Cave, P Stomach in a Femoral Hernia, Brit J Radiol 21 143, 1948 

1198 Hur, E Zwei Falle von Hernia obturatona incarcerata, Schweiz med 
Wchnschr 77 741, 1947 

1199 Allen, J C B Hernia m the Right Iliac Fossa, M J Australia 34 
532, 1947 

1200 Smith, T E Anterior or Perineal Pilonidal Cysts, JAMA 136 
973 (April 10) 1948 

1201 Hines, L E Subperitoneal Hemorrhage from Vitamin C Deficiency 
Simulating Acute Surgical Abdominal Conditions, Surg, Gynec & Obst 85 214, 
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1202 Parsons, R M , and Parsons, W B Cystic Intestinal Pneumatosis, 
Canad M A J 58 71, 1948 

1203 Lord, J W Multiple Peritoneal Cysts Simulating Carcinoma of the 
Cecum, New York State J Med 47 1607, 1947 

1204 Cramer, R Talkgranulomatose des Peritoneums, Gastroenterologia 
73 129, 1948 
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patient's peritoneal cavity Bird and his co-workers state that 
multiple small, radiohicent shadows m the retroperitoneal space indicate 
an abscess or a phlegmon 

A previousl}'’ healthy \\ oman of 35 suddenly was seized with severe, 
diliuse abdominal pain, accompanied with diarrhea and vomiting 
The temperatui e i anged f i om 38 5 to 39 5 C ( 101 3 to 103 IF) and 
the pulse rate, from 120 to 140 There was free fluid m the abdomen, 
examination of the fluid revealed 15 neutrophils per hundred cells, 
20 eosinophils, 40 mononuclear cells, 1 endothelial cell and 14 eosino- 
philic endothelial cells The bone marrow contained an increased 
number of eosinophils Complete clinical recovery occurred spon- 
taneously fn e days later , the blood and bone marrow pictures w ere 
normal, the condition \vas designated as transient eosinophilic perito- 
nitis Intraperitoneal hemorrliage lesulted m 1 case from rupture of 
an aneurism of an omental arter}' and in a second, from rupture of 
a dilated \ein on a uterine fibroid Keasbey briefly reviews the 
literature on primar} tumors of the peritoneum and presents reports ot 
8 represenlatu e cases 

Coiidttwns Involvuxg the Mesentexy — Rives, Strug and Essrig,^-’® 
in an excellent paper, discuss mesenteric vascular occlusion and present 
6 cases The mortality is extremely high because many patients are 
at the point of death from cardiovascular disease and because the diag- 
nosis and treatment usually are delayed Pathologically, mesenteric 
vascular occlusion may be classified as embolic and thrombotic, and as 
arterial, venous or combined Features that aid in diagnosis are a 
history of a known predisposing factor, character of onset, early 
disappearance of peristalsis m suspected intestinal obstruction, pro- 
nounced leukocytosis ivithout evidence of peritonitis, and development 
of shock when all other evidence points to partial obstruction Radical 
resection of tlie bow^el is essential when gangrene has developed and 
IS advisable in all cases Anticoagulant therapy mav prevent mesenteru 

1205 Ross, J A , and McQueen, ^ Peritoneal Loose Bodies, Brit J Surg 
35 313, 1948 

1206 Bird, G C, Jr , Fissel, G E, and Young, B R A Pathognomonic 
Roentgen Sign of Retroperitoneal Abscess, Am J Roentgenol 59 351, 1948 

1207 Laedench, L , and Mamou, H Pentomte ascitique fugace a eosino- 
philes, Presse med 55 789, 1947 

1208 Woodruff, M F A Intraperitoneal Hemorrhage of Unusual Etiology 
with a Report of Two Cases, Brit J Surg 35 311, 1948 

1209 Keasbey, L E Primary Tumors of the Peritoneum, Am J Path 23 
871, 1947 

1210 Rives, J D , Strug, L H , and Essrig, I M Mesenteric Vascular 
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vascular occlusion and may be of value in postoperative care, but the 
authors do not recommend it "at this time” as definitive treatment 

Four cases of thrombosis of the superior mesenteric vessels are 
reported in which plain roentgenograms of the abdomen demonstrated 
distention of the right half of the colon to the splenic flexure, the 
author suggests that the diagnosis should be suspected in this condition 
when the barium sulfate enema reveals no mechanical obstruction 
In a case m which mesenteric arterial occlusion was discovered at 
operation, the patient recovered after treatment with heparin sodium , 
the involved segment of bowel was not resected Infaiction of the left 
colon is a rare condition following thrombosis or embolism of tbe 
inferior mesenteric vessels, a case is reported in which thrombosis was 
confined to the intramural vessels of the colon Three of 4 patients 
operated on for mesenteric vascular occlusion recovered Descrip- 
tions are given of cases of a mesenteric cyst,^-^*^ fibroma and fibroleio- 
myoma of the mesentery 

Endomehtosis — Tw^o instances of endometriosis of the umbilicus are 
described 

Ca7 cmoinatons Metastases — In a series of 914 cases of carcinoma in 
wdiich autopsy was performed,^-^® supraclavicular metastases w^ere pres- 
ent in 129, in the latter group, the primary neoplasm was located m 
the esophagus in approximately 7 per cent, in the stomach in 14 per 
cent, and in the intestine in 8 per cent In the case of a patient with 
a seminoma of the testicle and an adenocarcinoma of the ascending 
colon,^^^° the peritoneum, omentum, mesenteric lymph nodes, cecum 

1211 Harrington, L A Mesenteric Thrombosis, Am J Roentgenol 58 
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and livei were invohed by metastases from the seminoma, the mesen- 
teric hmph nodes, portal vein and liver were involved by metastases 
from the carcinoma 

Adhesions — Administration of heparin sodium in large doses, con- 
tinued up to seventy-two houis, did not prevent the formation or 
retormation oi intrapei itoneal adhesions or the deposition of fibrin 
on the surface of injured appendixes in rabbits 

Acute Poi phyi la — A man of 33 was operated on for a suspected 
perforated ulcer The large intestine was found to be greatly dilated 
Traces of porphyrin later were demonstrated in the urine 

1221 Bloor, B , Dortch, H , Lewis, T H , Kibler, R J, and Shepaid, 
K S The Effect of Heparin upon Intra-Abdominal Adhesions m Rabbits, Ann 
Surg 126 324, 1947 
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GENERAL NEWS 

New Journal of Clinical and Laboratory Investigation — The first issue 
of The Scandinavian Journal of Clinical and Laboratory Investigation, a quarterlj 
edited for the Scandinavian Society for Clinical Cliemistry and Clinical Physiologj, 
has just appeared The editors state “The scientific material which will be 
published in the journal must be closely associated with clinical research and must 
be based on laboratory investigations Research executed on the basis of clinical 
statistics and casuistics will thus fall outside the scope of the journal 

“The journal ^\lll also include a short practical section where technical details, 
short surveys of subjects important from a practical standpoint, description and 
evaluation of new apparatus will be published 

“It is the hope of the Editorial Board that ‘The Scandinavian Journal of 
Clinical and Laboratory Investigation’ will be able to accomplish the task outlined 
above and in this way help to support the evolution and progress of clinical 
laboratory activity and assist in the promotion of experimental clinical medicine 
within the Scandinavian countries ’’ 

Manual on the International Exchange of Publications — The United 
Nations Educational, Scientific and Cultural Organization plans to publish, late 
in the year, a manual on the international exchange of publications As an addition 
to the manual, there will be published a classified list of institutions, including 
libraries, universities, scientific institutions, learned societies, etc., throughout the 
world, which are willing to exchange either their own publications or other publi- 
cations which they have regularly at their disposal 

All institutions which have not sent details of their exchange material to 
Unesco are urged to communicate before Oct 1, 1949 with the Unesco Clearing 
House for Publications, 19 Avenue Kleber, Pans, 16®, France The following 
information should be given (1) name and full address of the institution 
(2) exact titles of the publications offered (actual lists of duplicates offered for 
exchange are not required, but only a statement that lists of duplicates are available 
a catalogue of the institution’s own publications available for exchange, or a full 
bibliographic description of such a catalogue is requested), and (3) conditions of 
exchange 

Interamerican Review — In accordance with the decision of the Third Inter- 
american Cardiological Congress, which met in Chicago in June 1948, the 
Interamerican Cardiological Society is planning the publication of an interamerican 
review Bj^ means of bilingual abstracts this periodical will provide Latin- 
Amencan cardiologists with the complete North American cardiovascular litera- 
ture and, conversely, will keep non-Spanish-speaking cardiologists informed of 
the South American scientific production in this field 
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Heredity in Human Leukemia and Its Relation to Cancer By Aage 
Vidcback, \I D Pp 279 Copenhagen Arnold Busck, 1947 

Tlie pedigrees oi 209 patients with leukemia were examined, and compared 
with those of a suitable control group of 200 subjects Among the 4,041 relatives 
of the leukemic patients there were 17 cases of leukemia and 319 cases of cancer 
Vniong the i04l relatives of the controls there w^ere 2 cases of leukemia and 218 
cases of cancer Flic author concludes that a familial occurrence of leukemia is 
demonstrated Prom statistical studies he states that the “cancer risk” is 31 per 
cent in relatnes of patients with leukemia, as compared with 22 per cent in the 
control group Fins difference is said to be significant The study offers strong 
support for the operation of a genetic factor in the etiology of human leukemia 
This IS of interest because of the undoubted hereditary nature of certain types of 
animal leukemia 

Diabetic Manual for the Doctor and Patient By Elliott P Joslm, M D , 
Sc D Eighth edition Price, ^2 SO Pp 260 Philadelphia Lea & Febiger, 
1948 

When one notes that the present edition of Joslm’s Diabetic Manual is the 
eighth and that the seventh appeared as long ago as 1941, one realizes what a 
prodigious stretch of time is covered by the whole senes Indeed it is the 
impression that Dr Joslm was among the first to develop the now generally 
recognized procedure, as exemplified in this manual, of taking the patient into 
partnership in understanding his disease, instead of preserving an all-wise aloofness 
(which at times really masked the ignorance of the physician) Dr Joslm has 
long since won his fight, even though an occasional diabetic patient is still dismissed 
by his phjsician w'lth no other directions than to avoid sweet stuff But, after 
all, “nihil agit per saltum” Although fully up to date, the general spirit of the 
book stays unchanged — the nostalgic Uneeda biscuit (6 Gm ) and the 5 cent piece 
(5 Gm ) are still there — but the cut of the famous scales (John Chatillon & Sons, 
New' York) is somewhat darker and less brilliant than in earlier editions More 
power to Dr Joshn, whose masterly pen has influenced so effectively the treatment 
of diabetes in this country' May there be many more editions of this manual in 
the future 

The Treatment of Malignant Disease by Radium and X-Rays, Being a 
Practice of Radiotherapy By Ralston Paterson, M C . M D Pp 622 
Philadelphia Williams & Wilkins Company, 1948 

Dr Paterson is Director of Therapeutic Radiology at the Christie Hospital 
and Holt Radium Institute m Manchester, England In his introduction he says 
that the book is a “practice” of radiotherapy It is indeed One would hardly 
need any other textbook to become a gilt-edged practitioner of radiation therapy 
He acknowledges help given by associates Twelve of the 34 chapters were 
written by collaborators or with them, notably 55 pages on the breast and uterus 
by Margaret Tod and 50 pages on the biologic action of radiation by Edith 
Paterson In a compactly written 18 pages he gives the notions of radiosensitivity 
and dosage that underlie the treatment policies of his institute, which are then laid 
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out succinctly in 2 more chapters (27 pages) He denies qualitative superiority 
of one wavelength over another and will use radium or any kind of roentgen ray 
to get the irradiation to the tumor He believes that each kind of tumor has its 
charactcnstic radiosensitivity, not predictable from Broder’s grading of anaplasia 

A description of needed equipment is given briefly and definitely, even to 
number and sizes of radium tubes The author does not insist on voltages above 
250 kilovolts even while acknowledging some superiorities Calibration, measure- 
ment, calculations, planning, prescribing and achieving the desired tumor dose fill 
82 pages of most practical instructions, with depth dose, tables and charts simplified 
to the essentials He uses only half a dozen qualities of roentgen ra}^ one tube 
for each He builds the whole structure on the attainment of the desired tumor 
dose and mobilizes any amount of effort to achieve it Every patient is measured 
with the use of roentgenograms and calipers, pointers and protractors Plaster 
jackets are used whenever needed to assure precision of cross-fire technics, which 
often make use of multiple fields These are calculated precisely, simultaneous 
equations being used if necessary to discover the optimum arrangement Examples 
are worked out Materials and technics for radium molds and roentgen rav 
beam directors are covered in 15 pages A short chapter deals with reactions 
The nursing problems are dealt with m later chapters as they anse 

The next 17 chapters (306 pages) cover treatment of cancers of the several 
organs, leading off with 26 pages on the skin The generalizations are careful 
and the details precise, with sketches, diagrams and roentgenograms and often 
illustrative calculations The place of surgical treatment is clearly and logically 
stated The author is more sanguine in regard to radiotherapy of pulmonary and 
esophageal cancer than most United States authors When irradiation is of no 
use (as m acute leukemia) or subservient to surgical intervention, this is boldly 
stated Repeated emphasis is put on the distinction between radical therapy, when 
there is hope for cure, and treatment for palliation A 3 page chapter deals with 
causes of failure. 

A discussion of teleradium therapy by B W Wmdeyer and J E Roberts 
occupies 19 pages, probably more than an American would give it For the pro- 
tection of the staff from radiation injury the reader is referred to the British 
Committee Report of 1943 , a brief chapter on injury from radium is given, especially 
concerning physicians and nurses in the operating room 

Detailed plans for building, staffing and organization of a radiotherapy institute 
fill 45 pages, with cuts of forms and examples of clinical, surgical and irradiation 
records as well as the Institute’s schemes for follow-up and statistics Such an 
institute depends on centralization of therapy for a population of 2,000,000 or more 
For a smaller lead a radiotherapy department should be included in a general 
hospital (2 pages) 

The last chapter (11 pages) sketches new therapeutic agents, megavolt roentgen 
rays, multimegavolt betatrons, neutron rays and radioactive isotopes Six charts 
for radium dosage are designed for cutting out and mounting The index fills 17 
columns The illustrations are separately numbered for each chapter, evidently 
to make future revisions easier 

References to some 170 authors are listed at the end of the chapter on biologic 
effects Other references are given in footnotes all through the text Few errors 
are noted Small differences from American spelling and usage are unobtrusive 
except perhaps “radiation” for “irradiation ” “Reticuloendothelial tumors” cover 
lymphoblastoma and more , benign giant cell tumor is “osteoclastoma ” 

This textbook-handbook has an excellent integration which appeals to this 
reviewer, who has been aware for some years that young physicians taking up 
the study of radiology surely needed a modern book covering this field 
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SYMPTOMS ATTRIBUTABLE TO COLD HEMAGGLUTINATION 

Report of Two Cases 

JEANNE C BATEMAN, MD* 

WASHINGTON, D C 

T he phenomenon of cold hemagglutination was lecognized 
fitt\ }eais ago and gave rise to an extensive foreign liteiatuie 
during the fiist part of this century Since its relationship to piimar} 
aUpical pneumonia was pointed out by Peteison, Ham and Finland/ 
in 1943, the subject has received considerable attention m this countiy 
Wheieas cold hemagglutination was originally regarded as a phenom- 
enon ot maiiih academic interest, it became increasingly evident not onh 
that It was a valuable diagnostic aid m some epidemics of primar} 
at}pical pneumonia but that it could give use to certain definite symp- 
toms occasionally serious m charactei and directly related to intiaias- 
cular hemagglutination Agglutination of all types of red blood cells 
at cold temperatures by serum, with reversal at warm temperatuies, 
occui s m a wade vai lety of conditions - Cold hemagglutination appeal s 
to be tiansient in acute infectious diseases, in trypanosomiasis, in acute 
hemohtic anemia and in some cases of acquired chronic hemolytic 
anemia but possibly permanent m cinhosis of the liver, in Raynaud’s 
syndrome (acrogangiene) and in some cases of acquiied chionic hemo- 
lytic anemia 

The piesence of cold hemagglutinins is suspect when theie is diffi- 
culty in blood-counting pioceduies or cioss matching of blood at 
room tempeiatures, or the development of acrocyanosis and hemoglo- 
binuria are noted following exposuie to cold Gangrene of a part may 
develop if exposure is prolonged ^ Less commonly, tin ombotic phe- 
nomena aie manifest ' 

"^Formerly Instructor m Medicine, New York Univeisity College of Medicine, 
and Assistant Visiting Physician, Third Medical Division, Bellevue Hospital 

1 Peterson, 0 L , Ham, T H, and Finland, M Cold Agglutinins (Auto- 
hemagglutinins) in Primary Atypical Pneumonias, Science 97 167 (Feb 12) 1943 
2 (c) Finland, M , Peterson, O L , Allen, H E , Samper, B A , and 
Barnes M W Cold Agglutinins I Occurrence of Cold Isohemagglutinins in 
Various Conditions, J Clin Investigation 24 451-457 (July) 1945 (b) Stats, 

D and Wasseiman, L R Cold Hemagglutination — an Interpretive Review, 
Medicine 22 363-424 (Dec ) 1943 

3 Stats D , and Bullowa, J G M Cold Hemagglutination wuth Symmeti ic 
Gangrene of the Tips of the Extiemities, Arch Int Med 72 506-517 (Oct) 
1943 
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One of the puzzhiig but important practical factois in the study 
of cold hemagglutination is its relationship to thrombotic phenomena 
and to intravascular hemolysis Deposition of fibrin and actual thrombus 
formation probably occur only after prolonged vascular obstruction and 
stasis resulting from the intravascular agglutination which has been 
precipitated by the action of the cold hemagglutinins on exposure to 
cold Stats ^ found that blood containing potent cold hemagglutinins 
was readily hemolyzed when shaken in the cold Normal blood, with 
low titers of cold hemagglutinins, w^as not hemolyzed by shaking 
Other authors ^ also found an apparent inci ease in mechanical fragility 
of red blood cells which were subject to cold hemagglutination The 
process of agglutination usually seems to change the surface of the 
blood corpuscles in such a manner that they become more susceptible 
to the physiologic mechanisms of hemolysis 

Hemolysis m the presence of cold hemagglutinins is unafiiected b} 
complement and occurs in heat-inactivated serum, unlike the Donath- 
Landsteiner phenomenon wdiich requires complement * Ernstene and 
Gardner ® reported a positive reaction to the Donath-Landsteiner test in 
the case of a patient wdio had no history of syphilitic infection but m 
w'hom acrocyanosis and hemoglobinuria developed on exposure to cold 
After sympathectomy the reaction to the test became negative, the cold 
hemagglutinin titer being unaltered A positive reaction to the Donath- 
Landsteiner test is, however, usually unobtainable for patients with 
cold hemagglutination which is apparently unrelated to syphilitic infec- 
tion It has been suggested' that the same mechanism may be responsible 
for an elevation of cold hemagglutinin titer and for a seropositive 
reaction in the absence of syphilis 

The relationship of sulfonamide therapy to intravascular hemol)’’sis 
in the case of a patient with potent cold hemagglutinins has been thought 
to be possibly more than casual , yet, it is apparent that the dramatic 

4 Stats, D Cold Hemagglutination and Cold Hemolysis, J Clin Investiga- 
tion 24 33-42 (Jan ) 1945 

5 (a) Whittle, C H , Lyell, A , and Gorman, M Rejmaud’s Phenomena 

with Paroxysmal Hemoglobinuria Caused by Cold Hemagglutinins, Proc Rov 
Soc Med 40 500-502 (July) 1947 (b) Finland, M , Peterson, O L , Allen 

H E , Samper, B A , and Barnes, M W Cold Agglutinins II Cold Iso- 
hemagglutinins in Primary Atypical Pneumonia of Unknown Etiologj with a 
Note on the Occurrence of Hemolytic Anemia in These Cases, J Chn Investiga- 
tion 24 458-473 (July) 1945 

6 Ernstene, A C, and Gardner, W J The Effect of Splanchnic Ner^e 
Resection and Sympathetic Ganglionectomy in a Case of Paroxysmal Hemo- 
globinuria, J Chn Investigation 14 799-805 (Nov ) 1935 

7 Lubinski, H, and Goldbloom, A Acute Hemolytic Anemia Associated 
with Autoagglutination with a Thermal Amplitude of 0 to 37 C , Am J Dis Child 
72 325-335 (Sept ) 1946 
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incidents of sudden massive hemolysis or thiombosis, now often attrib- 
uted to sulfonamide tberap}'’, took place before these drugs were used 

Data 111 cases m the literature presenting the symptoms of cold 
hemagglutinins hai^e been compiled m table 1 These symptoms include 
aci ocyanosis, thrombotic phenomena, hemoglobinuria and/or hemolytic 
anemia They may occur separately but are frequently associated 
Possible contributing factois are sulfonamide therapy and syphilis 

It will be noted that the majority of cases occur in the thud, fourth 
and fifth decades, with the greatest incidence m the fourth The 
greater incidence in males than m females may be partly due to more 
frequent exposure to cold, with consequent greater likelihood of develop- 
ment of symptoms A great variance exists m reported titer It should 
be remembered that neither the methods used for determination of cold 
hemagglutination titei nor those for collecting and storing of blood 
samples are unifoim Atypical pneumonia may be assumed to have 
been present in more than half these cases Approximately 1 patient in 
4 received sulfonamide therapy A positive reaction to a blood test for 
s}phihs appears to have been merely coincidental, though the possibility 
of a “false positive” leaction must be considered In 42 cases aci ocya- 
nosis occurred 13 times, thrombotic phenomena, 6, hemoglobinuria, 12, 
and ^arlous degiees of anemia 21 Anemia m some cases was extremely 
sudden m onset and extremely severe in giade Diamatic hemolytic 
crises have been leported m cases of primary atypical pneumonia in 
which the patients did not receive sulfonamide therapy,® m cases of 
primal y at}pical pneumonia m which the patients were treated with 
sulfonamide drugs ° and spontaneously m the case of 1 apparently well 
person All these patients presented symptoms wdiich were apparentl} 
directly attributable to the presence of cold hemagglutinins 

REPORT or CASES 

Case 1 IS an example of vascular occlusion occuiring m a case of 
primary atypical pneumonia accompanied with an elevated cold hemag- 
glutinin titei 

Case 1 — N O , a bartender of 22, was admitted on Nov 21, 1945 to the Third 
Medical Division of Bellevue Hospital with complaints of a chilly feeling, fever, 

8 Ginsberg, H S Acute Hemolytic Anemia in Piimary Atypical Pneu- 
monia Associated with High Titer Cold Agglutinins, New England J Med 234 
826-829 (June 20) 1946 

9 (o) Layne, J A , and Schemm, F R Acute Macrocytic Hemolytic 

Anemia Following Administration of Sulfadiazine, J Lab & Clin Med 29 347- 
351 (April) 1944 (6) Platt, W R, and Ward, C S Cold Isohemagglutmins 

Their Association with Hemolytic Anemia and Multiple Thrombosis m Primary 
Atypical Pneumonia, Am J Qm Path 15 202-209 (May) 1945 

10 Currie, J P Acute Hemolytic Anemia Case Presenting Hitherto Unre- 
ported Features, Brit M J 2 8-10 (July 1) 1944 
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malaise, inci easinglj' se\erc nonpi oductive cough and dyspnea There weie moist 
rlionclii and fine rales in both lung fields Cultures of the blood and sputum were 
negative The white blood cell count was 6,500 On November 25, penicillin 
therapy was begun and the patient was placed in an oxygen tent Within twelve 
hours, signs and symptoms of thrombophlebitis developed in the superficial veins 
of the light leg It was noted that the oxygen tent was unusually chilly The 
patient gradually reco\ered At no time did he receive sulfonamide therapy The 
cold hemagglutinin titeis weie 1 1,280 on November 27, 1 2,560 on December 2 
and 1 640 on Jan 10, 1946 

The most curious cases ate those m which transient or persistent 
high titeis of cold hemagglutinins suddenly develop from no apparent 
cause Case 2 is an example 

Case 2 — AI L, an antique shop propiietor of 43, fiist experienced puiphsh 
blue mottling of the face, ears and fingers after exposuie to cold in November 1944 
The symptoms were followed by the passage of red urine The patient’s condition 
was diagnosed as “kidnej disease,” and he was tieated with bed rest for two months 
The sjmptoms reappeaied wdien the patient was peimitted to go out of doors but 
subsided duimg the following sumniei, only to leappear with the onset of cold 
weather No jaundice w'as noted Theie w'as no history of primary atypical 
pneumonia or of other viral infection Physical examination was essentially non- 
contributorj , except for acrocvanosis following exposure to the cold 

The patient was seen in the spring of 1946 by Dr Alfred Vogl, of New York, 
w'ho susiiccted tlic presence of cold hemagglutinins and referred him to me for 
further stud\ 

On April 19, the patient’s cold hemagglutination titei, as determined by Kettel’s 
method,-'^ W'as 1 2,621,440 against both his owm erythrocytes and type O red blood 
cells Gloss clumping w'as noted in a specimen of oxalated blood obtained at room 
temperature The red cells lemained clumped after being removed from the 
refrigerator and standing at room temperature (23 C ) for four hours Dispeision 
of erythrocytes took place at incubator temperature 

The patient has been follow'ed at the time of this report foi a period of more 
than twm years, during which he has remained m relatively good health Howevei , 
with exposuie to cool weathei theie immediately develops bluish puiple mottling 
of the ears, the cheeks, the tip of the nose and the fingers, accompanied with a 
mild sensation of tingling About fifteen minutes latei, red urine is passed 

The patient was uiged to spend his winters in Florida, but this proved 
impractical, instead, he has consistently protected himself wnth warm gloves, 
stockings, etc , during cold weathei 

Determinations of cold agglutination titei made at mteivals during the twm yeai 
peiiod are listed m table 2 There has been a wavehke decline m titer wath a 
tendency for the titei to be lowest during the summei How'ever, the thermal range 
leinams so wnde that blood counts are possible only wdren w'aim pipets and diluting 
fluid are used A mild hypochromic anemia has developed 

On Feb 10, 1948, salicylate therapy (5 2 Gm of sodium salicylate dailj m 
divided doses) was begun with the hope of blocking antigen-antibody reaction 
At this time the cold agglutinin titer was 1 20,480 On February 17, it wus 
1 10,240 and the plasma salicylate le\el was 24 8 mg per hundred cubic centi- 
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meters, as determined by the method of Brodie, Udenfnend and Coburn The 
patient continued to show symptoms of acrocyanosis for several days after the insti- 
tution of therapy Subsidence was difficult to evaluate because of a sudden spell of 
warm weather Side effects of malaise, ringing m the ears, anorexia and constipa- 
tion were pronounced The dose of sodium salicylate was reduced to 3 6 Gm 
On February 24, the cold agglutinin titer had dropped to 1 2,560, the plasma 
salicylate level was 23 0 mg Symptoms of anorexia, malaise and constipation 
persisted in a milder form 

On March 2, the cold agglutinin titer was 1 20,480 Clumping persisted for 
two hours at room temperature (25 C ) up to a dilution of 1 1,280 The plasma 
salicylate level was 17 mg Since the improvement suggested earlier had not been 
maintained it was decided to abandon the use of the drug 

Table 2 — Data tn Case 2 


Date 

Titer Cold 
Hemagglutinins 

Plasma 
Sallej late 
Le\cl, 

Mg /lOO Ce 

Blood Counts 

1946 




4/19 

1 2,621,440 



6/19 

1 327,050 



S/15 

1 20,450 



10/ 7 

1 103,540 



1947 




5/22 

1 40,900 



194S 




1/ 7 

1 51,920 


Hemoglobin 12 4 Gm /lOO cc 

2/10 

1 20,450 

0 


2/17 

1 10,240 

24 8 


2/24 

1 2,600 

230 


cl 2 

1 20,450 

17 0 

Hemoglobin 10 77 Gm /lOO cc 
red blood cells 4,550 000 vhiti 
blood cells 10,450 

5/12 

1 5,120 



0/ S 

1 2,560 




Subsequently the cold agglutinin titer fell spontaneously in a manner similai 
to that noted during previous summers 

COMMENT 

It IS apparent that the primary mechanism responsible for symptoms 
due to the presence of cold hemagglutinins is intravascular clumping of 
erythrocytes The precipitating factor is piesumably cold, whether due 
to chilling in an oxygen tent, low outdoor temperature or, possibly, 
transfusion with chilled blood Stasis then occurs, most apparent in 
peripheral parts of the body Patchy cyanosis appears but usually 
subsides when the patient is exposed to a warm temperature However, 

11 Brodie, B B , Udenfnend, S , and Coburn, A F The Determination of 
Salicylic Acid m Plasma, J Pharmacol & Exper Therap 80 114-117 (Jan ) 
1944 
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b) then the tightly clumped eiythrocytes have become more fragile than 
1101 mal and tend to undergo hemolysis when subject to the trauma of 
circulation Continued exposure to cold may cause the clumped erythro- 
cites to impede tissue oxygenation to the point where gangrene will 
deielop m an extremity This possibility should be considered in cases 
ot bilateral gangrene m which exposure to cold alone has not been of a 
degiee severe enough to pioduce this pathologic process Local throm- 
bosis of a deep pait is more difficult to explain The primary mechanism 
is piobabl} the same However, before erythrocyte dispersion can take 
place conieision of the clumped erythrocytes into actual thrombi has 
taken place with all the known effects of vascular occlusion 

Anemia of eithei of two types may occur There may be moderate 
chionic anemia such as the patient in case 2 exhibited A piobable 
explanation of this disoider is that repeated bouts of hemolysis are 
severe enough to raise the hemoglobin content of the blood to a level 
above the renal threshold The blood-forming elements, mainly iron, 
aie then lost to the body, and one may expect essentially an iron 
deficienc) anemia which when uncomplicated results in a hypochromic 
microcytic blood picture However, owing to the difficulty m making 
correct blood counts and hematocrit determinations in the presence of 
potent hemagglutinins, it is difficult or impossible to evaluate the 
character of the anemia preseht Occasionally a hemolytic crisis takes 
place iMth a lesultant severe anemia Presumably, sudden severe chill- 
ing could initiate such a piocess, but such a history is rarely, if ever, 
noted 

Hemoglobinuria results whenevei tubular absorption falls behind 
filtiation rate The red color of the urine voided by these patients is 
due to the presence of hemoglobin and not to that of free red blood cells 

It is a curious fact that the agglutination titer is not directly related 
to the type or degree of symptoms Thermal range is doubtless important, 
especially in low titer serums 

Only a few cases with extremely high titers of cold hemagglutinins 
have been reported Jessen and Bmg^^ noted a macroscopic titer of 
1 1 048.576 and a microscopic titei of 1 33,600,000 in the case of a 
V Oman of 69 with Banti’s disease Whittle and others reported an 
instance of a cold hemagglutinin titer of 1 2,000,000 in the case of a 
woman of 56 with symptoms suggesting Raynaud’s disease and with 
occasional hemoglobinuria A titer of 1 280,000 was obseived by 
Favour^® in a case of teiminal myeloid leukemia Erf^^ reported a 

12 lessen, C U , and Bing, J Methods for Differentiating the Cause of 
Increased Sedimentation Rate, Acta med Scandmav 105 287-300, 1940 

13 Favour, C B Autohemagglutinins, J Clin Investigation 23 891-897 
(Nov) 1944 

14 Erf, LA A Note on the Stability of Cold Hemagglutinins, Am J Clin 
Path 15 210-213 (May) 1945 
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titer of 1 4,194,304 in the case of a man of 24 and one of 1 262 000 in 
that of a youth of 17 , neither of the patients had acrocyanosis, thiombotic 
phenomena or hemoglobinuria Erf also mentioned a personal com- 
munication from Dameshek regarding a patient with a cold hemagglu- 
tinin titer of 1 400,000, but no further details are given 

The use of salicylates was suggested by experimental woik on animals 
and human beings leported in the literature Swift found that labbits 
tieated with sodium salicylate per os and at the same time immunized 
with intravenous injections of bacteria or sheep cells shoved diminished 
complement-fixing antibodies, agglutinins and hemolysins vhen com- 
pared with controls Anti-Rh-agglutmin formation in guinea pigs and 
labbits IS reduced when sodium salicylate is administered piior to and 
duiing immunization with rhesus monkey blood cells, accoidmg to the 
work of Homburger Jager and Nickerson^" admimsteied tjphoid 
vaccine to patients receiving massive salicylate theiap\ , antibody foi- 
mation was suppressed Derick and his associates postulated that 
arthritis from serum sickness was inhibited when circulating antibodies 
were kept at a low level by the use of antirheumatic drugs, such as 
neocinchophen and acetylsahcyhc acid The fact that urticaiia was not 
prevented they attributed to the lack of effect of these dings on sessile 
antibodies Neither bacterial sensitivity to a streptococcus nucleoprotein 
fraction nor the Arthus phenomenon in rabbits was found to be alteied 
by administration of salicylates (FischeP®) Cobuin and Kapp-° 
demonstrated inhibition of precipitate formation with sodium salicylate in 
a system containing crystalline egg albumin and its antibodv The 
immune system became progressively less sensitive to the action of 
salicylate as the excess of antibody became greatei 

The effect of salicylates on the cold hemagglutinin titer in the 
patient in case 2 was negligible Two explanations aie suggested by 
the experimental studies of other authors First, the salicjlates were 

15 Swift, H F The Action of Sodium Salicylate upon the Foimation of 
Immune Bodies, J Exper Med 36 735-760 (Dec ) 1922 

16 Homburger, F Sodium Salicylate Inhibiting Anti-Rh Immunization in 
Animals, Proc Soc Exper Biol & Med 61 101-102 (Feb ) 1946 

17 Jager, B V , and Nickerson, M The Altered Response of Human Beings 
to the Intramuscular Administration of Typhoid Vaccine During Massive Salicylate 
Therapy, Am J Med 3 408-422 (Oct ) 1947 

18 Derick, C L , Hitchcock, C H , and Swift, H F The Effect of Anti- 
Rheumatic Drugs on the Arthritis and Immune Body Production in Serum Disease, 

J Clin Investigation 5 427-440 (April) 1928 

19 Fischel, E E The Effect of Salicylate and Tnpelennamine Hydiochlonde 
on the Arthus Reaction and on Bacterial Allergic Reaction, Proc Soc Exper Biol 
&. Aled 66 537-541 (Dec ) 1947 

20 Coburn, A F , and Kapp, E M Salicylate Effect on Immune Precipitates, 

J Exper Med 77 173-183 (Feb) 1943 
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given long after the beginning of antibody foiination Second, the action 
of salicylates is presumably less effective in the equivalence zone in the 
legion wheie antibodies are in excess 

SUMMARY AND CONCLUSION 

The symptoms of cold hemagglutination include paroxysmal acio- 
cjanosis, thiombotic phenomena, hemoglobinui la and anemia The 
pi unary factor producing most of these phenomena is appaiently mtra- 
\asculai clumping initiated by exposure to cold 

Two cases aie lepoited, 1 with very high titei cold hemagglutinins 
Sahc}late theiap) had a negligible effect on the cold hemagglutinin titer 
and the s}mptoms m this case 

1229 ThnU -Se\enth Stieet, N W (7) 



ULCER OF THE PYLORIC RING 

Report of Twenty Cases 


GEORGE A BOYLSTON, MD 

PORTLAND, ORE 

^ I 'HE CLINICAL appraisal of ulcerating lesions within the grasp 
of the pyloric ring is difficult Such ulcers are relatively rare in 
individual practice, and m the literature theie are only a few videly 
scattered studies of their significance The available articles were 
reviewed as a background for the present analysis of 20 cases of lesion 
of the pyloric ring for which satisfactory follow-up records were at hand 

SUMMARY or THE LITERATURE 

Butsch,’^ in 1935, summarized the experience at the Mayo Clinic 
with pyloric lesions He found reports of 46 cases of pyloric ulcer in 
the surgical records there Only 4 lesions had been accurately localized 
within the ring by roentgenologic studies Ten lesions had been excised, 
and each had been found to be benign In discussing this paper, 
Eusterman - said ( 1 ) that peptic ulcers of the ring are difficult to 
•diagnose m spite of the fact that patients with such lesions usually 
come to medical attention after a relatively brief course, (2) that such 
ulcers usually run a stormy course with painful, spastic manifestations, 
and (3) that they tend to respond poorly to medical management 

Gutman and Hoffman ^ reported in 1935 that 41 ulcers of the pyloric 
Ting had been treated in four years in the gastroenterologic service at 
the Salpetriere This number represented about 1 5 per cent of all 
cases of peptic ulcers recorded in that service The authors differentiated 
juxtapyloric ulcer, ulcer of the pyloric canal and ulcer of the base of 
the bulb The differentiation was entirely roentgenologic, as they insisted 
that accurate localization within the canal was easier for the roent- 
genologist than for the surgeon They described considerable variation 
in the position of the anterior pyloric vein, which is the surgical land- 

From the Division of Gastroenterology, Department of Medicine, University 
•of Oregon Medical School, and the Portland Clinic 

1 Butsch, W L Ulcers of the Pyloric Ring, Proc Staff Meet, Mayo 
Clin 10 435-437 (July 10) 1935 

2 Eusterman, G , in discussion on Butsch 

3 Gutman, R A, and Hoffman, R Ulcer of the Pyloric Canal, Arch d 
mal de I’app digestif 25 1009-1037 (Dec ) 1935 
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maik of the sphiiictei Sixteen patients in the senes had had explor- 
atory operations In 6 instances, the surgeon had palpated the ulcer 
in the base of the bulb rather than in the ring 

Gutman and Hoffman asserted that ulcer of the pyloric ring gave 
rise to "the most variable symptomatology ” In 14 of the 41 cases 
on which they had collected data, there was neither rhythmicity nor 
peiiodicity In spite of the "exposed position” of the ulcer, bouts of 
pain V ei e of short duration , however, they were of frequent occurrence 
Eight patients had coexistent gastric ulcer, 9 had organic pyloric stric- 



ture, and 9 showed transitory or functional pyloric stricture The 
authors recognized the potential malignancy of these lesions but reported 
no case in which there was a malignant lesion 

J S Horsley^ in 1936 reported his operative findings in 12 cases 
of ulcer of the pyloric ring Three ulcers had caused obstruction, 2 had 
bled and all were benign 

Jutras,® in 1936, discussed the roentgen diagnosis of pyloric ulcer 
and concluded that such diagnosis may be most difficult He called atten- 

4 Horsley, J S Ulcer of the Pyloric Sphincter, Ann Surg 103 738-746 
(May) 1936 

5 Jutras, A Ulcers of the Pyloric Valve and Canal Basis for Diagnosis, 
Union med du Canada 65 660-670 (July) 1936 
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tion to the false niches produced by the fan-shaped pyloric muscle ot Cole 
The author’s classification for pyloric ulcer according to location, sug- 
gested for greatei accuracy, was as follows 

Vahe (ring) 

Gastric slope 
Orifice 

Duodenal slope 

Canal (canal or prepyloric portion) 

Lesser curvature 
Greater curvature 

In 1937, Gaien and Bernay,® stimulated by the papei of Gutman 
and Hoftman, also discussed the roentgen diagnosis of ulcer of the 
pyloric ring Then list of pertinent roentgen signs included the follow - 
mg (1) niche in the ring (such defects are usually small — at most, 
“seveial” millimeters in length — and occur on the lesser curvature) , 
(2) elongation and occasional angulation of the pyloric canal with 
spasm of the canal, and (3) deformity of the antrum adjacent to the 
ring with roughening of the base of the antrum 

In the experience of Garen and Bernay, stenosis raieh evolved 
from ulcer of the pyloric ring 

Jensen and Rivers,' in 1939, undertook a comparison of the clinical 
pictures in 25 cases of benign ulcer and in 25 of antral caicmoma 
impinging on the ring They found indistinguishable histones m a thud 
of these cases After consideration of the histones as well as the roentgen 
findings, they concluded that one might be confused as to the exact 
nature of a lesion involving the pyloiic ring in about 15 pei cent ot cases 

The next year, G W Hoisley® reported 2 cases of benign ulcer 
of the pyloric sphincter, and Doub ® studied 35 cases of tine onficial and 
juxtapylonc ulcers He excluded from consideration those cases in 
which “obvious carcinoma” of the antrum was obseived on loentgen 
examination In the selected group, there were 24 cases of peptic ulcer, 

7 cases of antral carcinoma, 3 cases of antral gastritis and 1 case of 
gastric syphilis Only 8 of these lesions involved the ring propei, and 
all 8 were benign peptic ulcers But it is worth)'’ of comment that 2 
ulcers proved to be malignant at opeiation had been localized b) the 

6 Garen, C, and Bernaj', P True Pyloric Ulcer J de ined de L^on 
18 453-456 (Aug 20) 1937 

7 Jensen, R M, and Rivers, A B Carcinoma or Ulcer Iinohing the 
Pyloric Ring Differential Diagnosis, Pror Staff Meet, Mayo Clin 14 1-4 
(Jan 4) 1939 

8 Horsley, G W Ulcers of the Pyloric Sphincter w'lth Case Reports 
Virginia M ^Monthly 67 29-32 (Jan) 1940 

9 Doub, H P Differential Diagnosis of Pyloric and Prepvlonc Ulceration 
Am T Roentgenol 43 826-831 (Tune) 1940 
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1 oentgenologist within the iing, although at gross study they had 
appealed to be antral in position Doub concluded that the greatest 
source of error in the clinical management of ulcers of the pyloric ring 
lay m the failure of anatomic diagnosis 

Smedal,^® in 1942, reviewed possible sources of eiror in the roentgen 
diagnosis of lesions of the pyloric valve He stated that accurate 
diagnosis ot the anatomic position was possible and pointed out that the 
1 oentgenogi aphic triad of deformity of the base of the cap, a poorly 
differentiated sphincter and antral spasm usually indicates the presence 
of an ulcer m the sphincter or on its duodenal slope Visualization of 
a collar button-hke crater penetrating the sphincter (usually on the 
side ot the lesser curvature) made the diagnosis absolute Of 10 
cases leported by Smedal, the ulcer proved to be benign in 7 In the 
other 3 cases, the follow-up had not been long enough to prove 
benignanc}^ 

Tanca Maiengo^^ reported that there had been 3 cases of ulcer of 
the pyloric ring among 230 cases of ulcer of the upper gastrointestinal 
tiact recoided over a ten year period He, too, recognized the dif- 
ficult\ of accurate localization 

REVIEW OF CASES 

The present series of 20 cases of ulcer of the pyloric ring was 
compiled after a review of all cases of peptic ulcei and carcinoma of the 
gastiic antrum leported by a medical group ovei a twenty year period 
Frank carcinomas of the pyloric antrum which had extended into the 
pyloiic ring were excluded from the series 

There v ere ulcerating lesions of the stomach or duodenum in 2 8 
per cent of all the cases studied by the group One in every 200 such 
ulcerating lesions (0 5 per cent) proved to be in the pyloric ring 

The ulceration in the ring was demonstrated by diiect visualization 
at operation in 15 cases and by roentgen examination alone in 5 The 
pathologic character of each of the 20 lesions was proved by an adequate 
biopsy, a prolonged follow-up or both One of the 20 ulcers was 
malignant 

Fifteen patients were men, and 5 were women Although their 
ages ranged from 32 to 77 , 15 of the 20 patients were in the fifth or 
sixth decades 

The duiation of symptoms at the time of diagnosis varied from 
thiee veeks to twenty years The average was six and a half years 

In onh 11 cases were the clinical symptoms characteristic of 
“peptic ulcer ” Gaseous distress after eating was the predominant 

10 Smedal, M I Pyloric Ulcers, Radiology 39 200-207 (Aug) 1942 

11 Tanca Marengo, J Ulcers of the Pyloric Canal, An Soc med -quir d 
Guaias 37 1525-1529 (Jan -March) 1946 
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3 yr Ponodie pplgastric pain, 'cvere ex Pylorus thickened and roughened, Pylorccloiny Benign ulcer in pvloilc ring Patient asynip 8 yr 

icerb ition of f months' duration antrum spastic crater appeared to and on its gastric slope tomatic 

just prior to diagnosis be in base of bulb 
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symptom m 7 cases Nausea was a complaint m 10 In 4, obstructive 
symptoms were present from time to time Houevei, m no case ^^as 
there cicatricial pyloric stricture Cnsis-like pain and vomiting were 
present in 1 case 

Values for gastric acidity, when reported, tended to be m the lower 
normal range 

Accurate roentgen localization of crater of the pyloiic ring was 
made in 12 cases In 5 others, craters localized close to, but not m, 
the ring on roentgen examination proved at operation to be in the ring 
Antral spasm was noted on fluoroscopic examination m 8 cases and 
spasm of the bulb in 7 In 2 cases, there was a significant, four hour, 
letention of barium sulfate 

Ten of the 15 patients who had been operated on reported them- 
selves subsequently asymptomatic Four leported nomncapacitating 
01 minor postcibal fulness and distress An anno} ing dumping syndrome 
characterized by postcibal distress, weakness, nausea and sweating 
developed in 1 case 

Of the 5 patients who elected medical management, 2 had recurrence 
of the ulcer distiess on breaking the therapeutic routine Two ha\e 
gone seven and twelve years, respectively, at the time of writing 
without incapacitating or severe lecurrence of the ulcer One patient 
has remained free of lecurrence for over tw^enty-one years 

COMMENT 

It has been showm repeatedly that prepyloric ulcei tends, except 
m the presence of a second duodenal ulcer, to be malignant This 
fact has colored the physician’s diagnostic thinking about ulcer of the 
pyloric ring In pointing out the high incidence of carcinoma in the 
prepyloric portion of the stomach. Holmes and Hampton m 1932 
carefully excluded from consideration those lesions involving the pyloiic 
ring Indeed, a re\iew of the reported cases and the observations in the 
present senes show that malignant ulcer within the ring is rare , 
benign ulcer is the rule When diiect visualization or i oentgenographic 
examination shows a crater involving the pyloric ring, the chance of the 
lesion’s being malignant is relatively small Other factors may be con- 
sidered in selecting the method of management 

The clinical value of this information, howevei, depends on the 
accurate localization of ulcers of the ring Since no significant symptom 
complex characterizes localization in the ring, the roentgenographic 
evidence becomes of first importance The demonstiation of a ciatei 
in the ring should be attempted by fluoroscopic and i oentgenographic 

12 Holmes, G W and Hampton, A O The Incidence of Carcinoma in 
Certain Chronic Ulcerating Lesions of the Stomach, T A M A 99 905-908 
(Sept 10) 1932 
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examination In the absence of a demonstrable crater, the significant 
loentgenogiaphic tiiad of antral spasm, a poorly differentiated ring 
and deformity of the bulb should be recognized That such a complex, 
indicates the piesence of an ulcer m the ring or on its duodenal slope 
is borne out b}' the data in the present senes Seven of the patients 
showing this loentgenogiaphic triad were found at operation to have 
ciaters of the iing When the decision is difficult, a period of carefull}' 
conti oiled medical management may permit clarification of the roentgen 
signs 

The results of suigical theiapy must be considered good How- 
evei, 5 of the 15 patients operated on continued to have dyspepsia, 
though in each case to a much lower degree than before the operation 
It should be emphasized that their cases do not represent failuies of 
medical management Ten of the patients were operated on uiidei 
the impression that ulcer of the ring was probably malignant, and 5 
weie operated on with the incorrect diagnosis of prepyloric ulcei 
Only 3 of the 5 patients managed medically had lesults which could be 
considei ed good , these 3 patients have gone for many years at the time 
of this report without complications oi notewoithy incapacity 

SUMMARY AND CONCLUSIONS 

The literature concerning ulcer of the pyloric iing is reviewed 

Twenty cases of an ulcerating lesion m the pyloric ring are reported 

No charactei istic symptom complex has emerged to permit accurate 
localization of an ulcer m the pyloric ring 

The accurate roentgenographic localization of many lesions of the 
1 mg IS possible with the aid of Smedal’s roentgenographic triad 
(deformity of the base of the cap, a pooily differentiated sphincter and 
antial spasm) 

The incidence of caicinoma in ulcei of the pyloric img is relatively 

low 

1216 Southwest Yamhill Street (5) 



SPONTANEOUS RUPTURE OF SYPHILITIC SACCULAR ANEURYSMS 
OF THE ASCENDING AORTA INTO THE PERICARDIAL 
CAVITY, WITH HEMOPERICARDIUM 

Report of Sudden Death in Twenty-Nine Cases 

PHILIP GOLDSTEIN, MD 
NEW YORK 

T his report deals with sudden and unexpected natural death 
in 29 cases in which the cause of death was spontaneous luptuie 
of a saccular aneurysm of the intrapericardial portion of the ascending 
aorta into the pericardial canty, with resultant heniopencardium and 
cardiac tamponade 

The pathologist, in performing an autopsy, attempts to determine 
the cause of death One of the least difficult diagnoses is that of 
a large hemorrhage into the pericardial cavity If the pericardium is 
healthy, the hemorrhage may occur m various ways (a) from spon- 
taneous rupture of the heart wall, from chronic cardiac aneurysm or 
from necrosis of the myocardium after occlusion of a coronary arterj , 
(b) from rupture of a dissecting aneurysm of the aorta into the peri- 
cardial cavity, (c) from an ane^urysm of the otherwise normal coronari 
aitery or of the pulmonary artery or from rupture of an atheromatous 
coronary artery, (d) from trauma, such as bullet and stab wounds ot 
the pericardium and heart, traumatic cardiac rupture due to direct 
injury, bone fracture or compression, other forms of trauma, and (m 
true rupture) either internal pressure or tearing, and (e) from rupture 
of a syphilitic saccular aneurysm of the ascendnig aoita, hing vithin 
the pericardial cavity or eroding into the pericardial cavit} 

SOURCE or MATERIAL 

The Office of the Chief Medical Examiner of the cit} of New 
York, from whose files these case records were selected, is called 
on to investigate approximately 16,000 deaths each year ^ This 
figure represents about 20 per cent of all deaths occurring in the 
city of New York, of these, about 50 per cent are due to natural 

From the Office of the Chief Medical Examiner, City of New York 
1 Annual Statistical Reports of the Office of the Chief Medical Examiner, 
New York 


540 



GOLDSTEIN-SYPHILITIC ANEURYSMS OF AORTA 541 


causes The law requires that sudden, unexpected or unusual deaths 
be reported to the medical examiner’s office for investigation ^ “Natural 
death” indicates that trauma played no part in the causation 

Autopsies were performed in only 16 per cent of natural deaths 
recorded, as compared with 25 per cent of all deaths ^ The latter 
percentage was higher because of the mandatory performance of 
necrops} in violent or traumatic deaths 

Helpern and Rabson,^ in a study of the records of the Office of 
the Chief Medical Examiner of 2,030 sudden and unexpected natural 
deaths in which an autopsy was performed m the Borough of Manhattan 
from Jan 1, 1937, to June 30, 1943, noted that death was due to 
disorders of the heart and aorta in 912 cases (44 9 per cent) Syphilitic 
aortitis, complicated by aneurysm, occlusion of coronary ostiums or 
aortic valvular insufficiency, occurred in 107 cases, or 117 per cent 
of the deaths due to disorders of the heart and aorta and 5 3 per cent 
of the total of 2,030 deaths 

PATHOLOGY 

The pathology of syphilitic aortitis has been described by various 
authors * All were essentially m agreement as to the gross and micro- 
scopic appearance of the lesions in syphilitic aortitis 

The earliest lesions occur in the adventitia of the root of the aorta 
About the vasa vasorum, a collection of round cells appears, including 
lymphocytes and plasma cells Small miliary gummas may be formed 
Obliterating endarteritis of the vasa vasorum takes place Some of the ‘ ^ 
vasa vasorum extend into the media, where their growth is associated 
with obliterating endarteritis, destruction of the elastic tissue, forma- 

2 New York City Charter 1901, sect 1570 and 1751, as added by L 1915, ch 
284, sect 2 

3 Helpern, M , and Rabson, M S Sudden and Unexpected Natural Death — 
General Considerations and Statistics, New York State J Med 45 1197, 1945 

4 (a) Leary, T Syphilitic Aortitis as a Cause of Sudden Death, New Eng- 
land J Med 223 789, 1940 (6) Leary, T , and Wearn, J T Two Cases of 

Complete Occlusion of Both Coronary Orifices, Am Heart J 5 412, 1930 (c) 

Berk, L H Cardiovascular Syphilis, New York State J Med 41 223, 1941 (d) 

Maitland, H S Syphilis of the Aorta and Heart, Am Heart J 6 1, 1930, (e) 
Pathology of Syphilis with Special Reference to the Development of Luetic 
Aortitis, Bull New York Acad Med 8 451, 1932 (/) McDonald, S, Jr 

Syphilitic Aortitis in Young Adults with Special Reference to a Congenital Etiology, 
Brit J Ven Dis 10 183,1934 (p) Saphir, O , and Scott, R W Observations on 
One Hundred and Seven Cases of Syphilitic Aortic Insufficiency with Special 
Reference to Aortic Valve Areas, Myocardium and Branches of the Aorta, Am 
Heart J 6 56, 1930 , (/i) Involvement of the Aortic Valve in Syphilitic Aortitis, 
Am J Path 3 527, 1927 (i) Scott, R W Syphilitic Aortic Insufficiency, Arch 
Int Med 34 645 (Nov ) 1924 (j) Warr, O S Syphilis of the Heart and Aorta 

— A Report of One Hundred Cases with Autopsy Findings, South M 7 25 711 
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tion of gummas and development of fibroblastic tissue As a lesult 
of the diffuse destruction of the media, the aoita dilates because the 
weakened, nonelastic aorta cannot resist the sustained intra-aortic pres- 
sure If the destruction of the media is localized aneuiysms ma} de\elop 
These are saccular in the localized foims, but diffusel}'’ fusiform if the 
destruction is more extensive Unless aortic insufficiency oi atiesia of 
the ostiums of the coronary vessels is present, an aneunsm has little 
effect on the heart The intima becomes greatly thickened The ^\all 
of the aorta, on cross section through the areas of syphilitic imohement, 
may be seen to be thickened 

The gross appearance of the s)'philitic aorta is characteiistic The 
intima has lost its smooth appeal ance, showing iriegulai, longitudinal 
wi inkling, or “tree barking” the effect of the undei lying areas of 
inflammatory fibrosis in the media, which causes the ele\ations and 
depiessions seen in the intima Thickened, pearl gra} plaques are 
present, which in eaily lesions are shaiply outlined, elevated and trans- 
lucent As the lesion becomes oldei these plaques tend to spread, so 
that the entire intimal surface becomes irregular, with pitting and 
seal ring 

The root of the aorta at its origin is b} far the commone^t place of 
involvement, because of the rich suppl} of \ asa vasoi um in that i egion ■*’* 
Sites in order of decreasing frequency are the ascending aorta the aich, 
the descending aorta and, last, the abdominal aorta ® 

The earliest lesion that can be seen grossly is located just aboie the 
commissures distal to the attachment of the aortic cusps The lesion is 
pearl gray, raised, has a shaip outline and, as Martland has described 
it,^*’’® is roughly triangular, the base of the triangle pointing upward 
in the direction of the length of the aorta The early plaque may be 
the only evidence of syphilis at autopsy, or, from such a plaque in the 
root, the process may spread horizontally so as to encircle completely 
the root of the aorta (this condition is sometimes called the girdle of 
Venus) The process may spiead up the ascending aorta to the origins 
of the gieat vessels arising from the aortic arch, continuing up these 
vessels or causing a narrowing of then mouths From the arch the 
process then may extend into the thoracic aorta 

Separation of the aortic commissures occurs when the syphilitic 
pi ocess in the root of the aorta continues dowmward, in the line of least 
resistance, between the attachments of the aortic cusps In the com- 
missure one may find a thickened, longitudinal, raised area separating the 
attachments of the cusps As a result of the separation, dilation of 

5 Wilhus, F A Newer Concepts of Cardiovascular Syphilis, T Tennessee 
M A 27 494, 1934, Cardiac Clinics, Clinic on Syphilitic Aortitis with Aortic 
Insufficiency , Cardiac Hypertrophy with Congestive Failure, Proc Staff Meet , 
Mayo Clin 10 505, 1935 
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the aortic ring takes place, causing an aoitic insufficiency The fiee 
edges ot the aortic cusps may be thickened and rolled, this is not 
piimaril}' an organic change but, rather, a functional one, due to the 
mechanical effect of the aortic insufficiency Just below the aortic 
cusps and on the posterioi wall of the left ventricle are false valves due 
to endocaidial reduplication, which, in turn, is a result of the passage of 
blood back into the left ventricle due to the aortic insufficiency The 
syphilitic involvement at the loot of the aorta may cause an increase in 
the ciicumfeience of the aorta, just above the free margins of the cusps 
This dilatation may be sufficient to cause an insufficiency of the aortic 
ring, even though the syphilitic process has not extended downward to 
the commissures so as to separate the cusps The aortic insufficiency, if it 
develops eaily, before dilatation of the aorta, may at times prevent the 
foimation of aneurysm by lelieving intra-aortic pressure However, 
aoitic insufficiency may occur after the development of aneurysmal 
dilatation of the aoita if the syphilitic piocess then extends down to the 
commissures 

Anatomically, it is of interest to note that the root of the aorta lies 
within the pericardial reflection It is also to be noted that syphilis of 
the aorta occurs most commonly m the root of the aorta, which there- 
fore is the region of oldest syphilitic involvement The intrathoi acic 
pressure is also greatest in the first part of the aorta It is therefore not 
sui prising to observe either a small saccular aneurysm which has 
ruptuied into the pericardial cavity or a dissecting aneurysm which, 
unable to dissect upward because of the scarring of the media, ruptures 
through the adventitia and into the pericardial cavity Either con- 
dition may lead to sudden death by causing tamponade 

The frequent coexistence of syphilis of the ascending aorta and 
atheromatosis has been noted by many pathologists It is only in the 
oldei age gioups that one finds artei losclerotic changes m the ascending 
aoita, and these never piogiess to the extent to which they aie found 
m sj-philis This is more than coincidence Syphilis of the ascending 
aorta, if of sufficient duration, predisposes to associated atheromatosis, 
with its characteiistic yellow plaques, hyaline and fatty atheromatous 
ulcei s and calcification ° 

REPORT or CASES 

Case 1 — W L , a white man aged 45, became ill at his place of employment 
and died in a few minutes, on July 5, 1938 Cause of death was spontaneous rupture 
of a saccular aortic aneurysm Other findings were mtrapencardial liemorrhage 
and syphilitic aortitis 


6 Lear^ Beik Gordon, W H , Parker, F, Jr, and Weiss, S Gum- 
matous Aotitis, Arch Int Med 70 396 (Sept ) 1942 Jensen, J Cardio- 
vascular Syphilis, Urol & Cutan Rev 46 152, 1942 Smith, A L Afesaortitis 

Its Pathologj^ and Diagnosis, ibid 46 156 1942 
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Casf 6— J J , a \\Iiite inan aged 55, was found dead in bed in liis rooming 
house, on April IS, 1939 Cause of death was spontaneous rupture of a saccular 
aneurysm of the ascending aorta into the pericardial cavity Other findings i\ere 
hemopencardium and chronic syphilitic aortitis 

Necropsy — The heart was normal in size The pericardial caMtj was distended 
with fluid and clotted blood, which had caused a tamponade of the heart The 
waives of the heart were normal and flexible The mouths of the coronary arteries 
were patent On section the coronary arteries were observed to be patent, showing 
only slight sclerosis The myocardium appeared normal A large aneurysm of 
the ascending aorta extended up to the aortic arch , the aneurysm was 5f^ inches 
(14 cm) in circumference The ascending aorta and the lining of the aneurjsm 
showed yellowish and pearl gray plaques, atheromatous plaques, a few of which 
showed superficial ulceration, were intermingled A T-shaped rupture of the 
aneurysm was located just within the reflection of the pericardium on the aorta 
anteriorly 

Case 7 — W R , a Negro aged 43, had been in apparently good health but 
collapsed on the street and died almost immediately, on June 5, 1939 Cause of 
death was spontaneous rupture of a small saccular aneurysm of the ascending 
aorta into the pericardial cavity Other findings were hemopencardium and chronic 
syphilitic aortitis 

Necropsy — The heart weighed 575 Gm Hypertrophj and dilatation df the 
left -ventricle were present The pericardial cavity was filled with fluid and some 
clotted blood, which completely surrounded the heart The aortic vah e was dilated 
because of a separation of the commissures by thickened, pearl gray plaques, which 
extended upward and to each side of the commissures The aorta was thickened 
by characteristic pearl gray plaques, with longitudinal wrinkling Between the 
plaques were yellow sclerotic plaques and some calcification The mouths of the 
coronary arteries were involved in the syphilitic process and were smaller than 
normal On section the coronary arteries showed a moderate grade of sclerosis , 
the lumen was narrowed, but not obstructed The myocardium show^ed a few' 
fibrous patches There w'as a small saccular aneurysm of the ascending aorta, 
located inch (12 cm ) above the commissure separating the noncoronary from 
the right coronary cusp The aneurysm, inch (1 2 cm ) in diameter and inch 
in depth, was thinned out , in its center w'as a perforation about mch (0 3 cm ) 
in diameter, opening into the pericardial canty The rest of the aorta show'ed 
some sclerosis and a few pearl gray longitudinal plaques 

Case 8 — S B , a Negro aged 41, was found dead in his bed on June 25, 1939 
According to relatives, he had complained of being ill shortly before his death 
Cause of death was spontaneous rupture of a small saccular aneurysm of the 
ascending aorta into the pericardial cavity Other findings were tamponade of 
the heart, chronic syphilitic aortitis and chronic rheumatic valvular disease, affect- 
ng the mitral and aortic valves The results of Kline diagnostic and exclusion 
tests were positive 

Necropsy — The heart w'eighed 500 Gm Slight hypertrophy of the left ventricle 
was noted The pericardial cavity was distended with 550 cc of fluid and clotted 
blood, tamponading the heart The tricuspid and pulmonary valves w'ere normal '' 
The leaflets of the mitral valve showed fibrous thickening, especially along the 
line of closure, with evidence of vascularization, slight thickening of the chordae 
tendmeae had taken place The cusps of the aortic valve were thickened, with 
small, ndgelike scars along the line of closure The aortic ring w'as 3l4 inches 
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(8 cm) 111 circumf ei ence The ascending aorta, the arch and the descending aorta 
showed uneven thickening, puckering and wrinkling , a few small atheromatous 
plaques were intermingled Thickening of the aorta had taken place along the com- 
missures between the cusps, but the syphilitic process had not spread down so as 
to separate the commissures A small saccular aneurysm was located 54 inch 
(0 6 cm ) above the commissure between the right anterior and the posterior 
cusp, It was Ys inch (0 9 cm) in diameter and H inch in depth, and its external 
surface w^as the adventitia on the anterior surface of the aorta, which was just 
adjacent to the appendage of the left atrium A 54 inch (0 3 cm) rupture, on 
the surface of the aneurysm, opened into the pericardial cavity The mouths of 
the coronary arteries were patent except for a slight narrowing of the mouth 
of the right coronary artery The coronary arteries showed a moderate amount of 
sclerosis The myocardium appeared normal , on section, no lesions were observed 

Case 9 — h S, a white man aged 43, died Jan 30, 1941 He was said to 
have fallen suddenly to the ground while unloading bags of cement from a truck 
He died almost immediately Cause of death was spontaneous rupture of an 
aneurysm of the aorta into the pericardial cavity Other findings were hemo- 
pericardium and chronic syphilitic aortitis 

Neaopsy — The heart weighed 300 Gm The pericardial cavity was distended 
with fluid and clotted blood Above the pericardial sac was an aneurysm of the 
ascending aorta and the arch of the aorta The dilatation began 1)4 inches (37 cm ) 
above the aortic valves , it then formed a large saccular aneurysm of the aorta 
254 inches (62 cm ) in length The aneurysm was thin walled and about the size 
of an orange, it lay behind the heart and was in contact with the pericardial sac, 
just above and posterior to the right atrium The aneurysm had ruptured through 
a tear in the aorta, 54 inch (1 2 cm ) m diameter, and had torn a 54 inch opening 
in the pericardial cavity, so that from the inner surface of the pericardial cavity a 
direct communication had been established with the inner surface of the aneurysm 
The cavity of the aneurysm, in addition to the syphilitic process, showed extensive 
atherosclerosis, with calcification in spots and some friable thrombus material 
The remainder of the ascending aorta showed a syphilitic process combined with 
atheroma, which extended throughout the rest of the aorta, ending 3 inches (7 5 
cm ) above the bifurcation of the abdominal aorta The valves of the heart were 
normal and flexible The aortic valve was normal The mouths of the coronary 
arteries were not involved in the syphilitic process The coronary arteries showed 
moderate atherosclerosis, but the lumen was patent throughout The myocardium 
appeared to be normal and showed no lesions 

Case 10 — H S , a Negro woman aged 42, became ill suddenly while traveling 
in a bus, collapsed and died in a few minutes, on Feb 19, 1941 Cause of death 
was spontaneous rupture of a saccular aneurysm of the ascending aorta into the 
pericardial cavity Other findings were hemopencardium and chronic syphilitic 
aortitis 

Necropsy —The heart was normal in size The pericardial cavity was distended 
with fluid and clotted blood, causing a complete tamponade of the heart The 
valves of the heart were normal and flexible The ascending aorta was the seat 
of a syphilitic process with pearl gray plaques and longitudinal wrinkling, the 
lesion did not, however, involve the mouths of the coronary arteries On section 
the coronary arteries were observed to be normal The myocardium showed no 
lesions A saccular aneurysm of the ascending aorta was situated about ^ inch 
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(18 cm ) above the aortic valves on the anterior surface, just to the right of the 
pulmonary artery The aneurysm was 1 inch (2 5 cm ) in diameter , there was 
a % inch (0 6 cm ) rupture in it, adj acent to the pulmonary artery 

Case 11 — G, a Negro woman aged 38, died April 7, 1941 She collapsed 
while at home talking to members of her family and died in a short time The 
family stated that she had not been ill before Cause of death was spontaneous 
rupture of a small saccular aneurysm of the ascending aorta into the pericardial 
cavity Other findings were hemopericardium and chronic syphilitic aortitis 

Necropsy — The heart weighed 370 Gm The pericardial cavity was filled with 
fluid blood, which compressed the heart The valves were normal and flexible 
The ascending aorta showed a syphilitic aortitis, with pearl gray plaques and 
longitudinal wrinkling The opening of the right coronary artery was almost 
completely obliterated by the syphilitic process , that of the left artery was only 
slightly involved, but was patent The coronary arteries showed no lesions on 
section The myocardium was normal Situated between the right coronary and 
the noncoronary cusp, and about Vi inch (12 cm ) above the latter, was a small 
aneurysm, with thinned-out walls and measuring % inch (0 6 cm ) in diameter, 
in the center of which was a yi inch (0 3 cm ) perforation opening into the peri- 
cardial cavity 

Case 12 — R B, a Negro aged 35, died Jan 5, 1942 He was known to be 
diabetic He was found lying on the floor at his place of employment by a fellow 
employee Cause of death was spontaneous rupture of a saccular aneurysm of 
the ascending aorta into the pericardial cavity Other findings were hemoperi- 
cardium and chronic syphilitic aortitis 

Necropsy — The heart was normal in size The pericardial cavity was distended 
with fluid and clotted blood, which compressed the heart from all sides The 
valves of the heart were normal and flexible The mouths of the coronary 
arteries were only slightly encroached on by the syphilitic process in the aorta 
and were not narrowed On section the coronary arteries showed no lesions The 
myocardium was normal The ascending aorta showed pearl gray plaques and 
longitudinal wrinkling On the posterior wall of the aorta, about 54 inch (1 8 
cm ) above the right coronary and the noncoronary cusp, was a saccular aneurysm, 
1 inch (2 5 cm ) in diameter , a small perforation, mch (0 3 cm ) in diameter, 
was present m the depth of the aneurysm opening into the pericardial cavity 

Case 13 — G C , a Negro aged 43, was said to have had a heart attack on 
Jan 12, 1942, he was treated by a physician, who advised him to stay m bed for 
a week On January 15, while at work, he became ill When an ambulance 
surgeon arrived, the patient was in coma, perspiring and breathing slowly He 
came out of the coma and became maniacal, and the surgeon administered gram 
of morphine sulfate The patient quieted down, while en route to the hospital 
his respiration again became slow, and he died m the ambulance Cause of death 
was spontaneous rupture of a saccular aneurysm of the ascending aorta with 
rupture into the pericardial cavity Other findings were hemopericardium and 
chronic syphilitic aortitis 

Nectopsy — The heart was enlarged It was adherent to the chest wall by fibrous 
adhesions, especially near the conus arteriosus The pericardial cavity was dis- 
tended with fluid and clotted blood, which had caused a tamponade of the heart 
The valves of the heart were normal and flexible with the exception of the aortic 
valve, which showed some separation at all the commissures There was a 
syphilitic process of the ascending aorta, which also encroached on the mouths of 
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the right and left coronary arteries, narrowing them The coronary arteries 
showed a slight amount of sclerosis on section A few fibrous patches were 
scattered throughout the myocardium An aneurysm of the ascending aorta, 
beginning 1 inUi (2 5 cm ) above the valves, was of considerable size and irregu- 
larly saccular A point of rupture, about Yz inch (12 cm ) in length and situated 
at the junction of the aorta and the conus arteriosus, opened directly into the 
pericardial cavity 

Case 15— J R, a white man aged 42, was found dead sitting on the stairs of 
his residence, on Feb 17, 1942 Cause of death was spontaneous rupture of an 
aortic aneurysm into the pericardial cavity Other findings were hemopericardium 
and chronic syphilitic aortitis 

Necropsy — The heart was enlarged The pericardial cavity was distended 
with fluid and clotted blood, causing a tamponade of the heart The valves of 
the heart were normal and flexible The aortic valve appeared normal, although 
the aortic ring was somewhat dilated by the syphilitic process, which commenced 
just above the cusps The mouths of both coronary arteries were encroached on 
and narrow'ed, but not occluded An aneurysm of the ascending aorta, located 
just above the junction of the noncoronary cusp and the left coronary cusp, was 
about 1^4 inches (4 3 cm ) across the opening and about 1^4 inches m depth 
It had thmned-out walls There W'as a stellate perforation, Y “^ch (0 3 cm ) in 
diameter, in the w'all of the aneurysm, w'hich opened directly into the pericardial 
cavity The ascending aorta showed rugose, grayish and yellow’ish plaques and 
longitudinal wrinkling On section the coronary arteries appeared moderately 
sclerotic, but they were patent throughout The myocardium showed a few fibrous 
streaks 

Case 16 — C N , an Oriental man aged 45, w'as found lying dead on the floor of 
his residence on April 24, 1942 Cause of death was spontaneous rupture of an 
aortic aneurysm into the pericardial cavity Other findings were hemopericardium 
and chronic syphilitic aortitis 

Necropsy — The heart w^as normal in size The pericardial cavity was dis- 
tended wnth fluid and clotted blood, which had compressed the heart The valves 
w^ere normal and flexible The mouths of the coronary arteries were of normal 
caliber On section the coronary arteries were observed to be normal The 
myocardium showed no lesions The ascending aorta showed pearl gray plaques 
with longitudinal wrinkling There was a large saccular aneurysm of the ascending 
aorta, w'hich had emerged from the pericardial sac Near the point of emergence 
of the aorta, the aneurysm had eroded back into the pericardial cavity, into 
which it had ruptured directly 

Case 17 — E Q , a Negro woman aged 49, collapsed while working as a laundress 
and died almost at once, on June 9, 1942 Her family stated that she had previously 
been in good health Cause of death was spontaneous rupture of a small saccular 
aneurysm of the ascending aorta into the pericardial cavity Other findings were 
hemopericardium and chronic syphilitic aortitis 

Necropsy — The heart weighed 300 Gm The pericardial sac was distended 
by fluid and clotted blood, which had caused a tamponade of the heart The 
valves of the heart, including the aortic valve, were normal and flexible There 
was slight separation of the commissure between the posterior and the right 
coronary cusp The mouths of the coronary arteries were not involved On 
section the coronary arteries were seen to be normal and patent The myocardium 
showed no lesions The mtimal lining of the ascending aorta was extensively 
wrinkled, presenting a typical “tree bark” appearance, with pearl gray plaques. 
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The syphilitic process extended as far up as the isthmus of the aorta There 

was a small saccular aneurysm of the ascending aorta, its lower margin was 

situated % inch (0 6 cm ) above the commissure between the posterior and the 
right anterior cusp The aneurysm lay just adjacent to, and was overlapped by, 
the left atrial appendage An inch (03 cm ) perforation of the aneurysm was 
situated 5^ inch (18 cm ) above the sulcus, between the aorta and the right 
ventricle and ruptured directly into the pericardial cavity The aneurysm was 1 

inch (2 5 cm ) in diameter, was circular and had inch (1 2 cm ) opening in the 

ascending aorta 

Case 18 — L B , a Negro aged 38, was found lying dead m his bunk aboard a 
steamship on Dec 9, 1942 Cause of death was spontaneous rupture of a small 
saccular aneurysm of the ascending aorta into the pencardial cavity Other 
findings were hemopericardium and chronic syphilitic aortitis 

Necropsy — The heart weighed 500 Gm and showed hypertrophy of the left 
ventricle The pericardial sac was distended with clotted blood, causing a 
tamponade of the heart The valves of the heart were normal and flexible There 
was no separation of the commissures of the aortic cusps There was slight 
dilatation of the aortic ring, which was 3 inches (7 5 cm ) in circumference The 
mouths of the coronary arteries were patent The syphilitic aortitis did not 
encroach on the aortic valve or on the mouths of the coronary arteries The 
coronary vessels showed slight atherosclerosis The myocardium was brown and 
showed no lesions The ascending aorta, the arch and the descending aorta, almost 
to the diaphragm, presented a characteristic wrinkled, puckered and scarred 
appearance resembling the bark of a tree, with pearl gray plaques There was 
a small saccular aneurysm just above the left anterior cusp of the aortic valve. 
It was 54 inch (15 cm ) m diameter A small rupture of the aneurysm, J4 inch 
(0 3 cm ) in diameter, was situated between the commissure of the posterior and 
left anterior cusp and the mouth of the left coronary artery, it entered the peri- 
cardial cavity inch (12 cm ) above the left atrial appendage, on the posterior 
surface of the ascending aorta 

Case 19 — W B, a Negro aged 47, was suddenly taken ill, collapsed and died 
on a sidewalk, on Jan 27, 1943 Cause of death was spontaneous rupture of a 
saccular aneurysm of the ascending aorta into the pericardial cavity Other 
findings were hemopericardium and chronic syphilitic aortitis 

Nectopsy — The heart weighed 400 Gm The pericardial sac was distended 
with clotted blood, causing a complete tamponade of the heart The valves of 
the heart were normal and flexible There was no separation of the commissures 
of the aortic cusps The ascending aorta showed a syphilitic process with pearl 
gray plaques, a “tree bark” appearance and longitudinal wrinkling, this process 
extended through the entire aorta to the descending aorta A saccular aneurysm 
of the ascending aorta located 54 inch (18 cm ) above the cusps and measuring 
1 inch (2 5 cm ) m diameter, contained a 54 mch (0 6 cm ) rupture m its center, 
opening directly into the pericardial cavity The mouths of the coronary arteries 
were patent and were not encroached on by the syphilitic process On section 
the coronary arteries showed slight sclerosis, but no obstruction The myo- 
cardium showed no lesions 

Case 20 — A K, a white man aged 65 years, was found lying dead on the 
floor of the bathroom at his residence, on Aug 2, 1943 Cause of death was 
spontaneous rupture of a large saccular aneurysm of the ascending aorta into the 
pericardial cavity Other findings were hemopericardium and chronic syphilitic 
aortitis 
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Necropsy — The heart was normal in size The valves were normal and 
flexible The pericardial sac was distended with fluid and clotted blood, which 
had caused a tamponade of the heart A large saccular aneurysm of the ascending 
aorta had eroded the posterior surface of the manubrium and the upper part of 
the body of the sternum This aneurysm filled the superior mediastinum, it was 

inches (112 cm) in diameter and lined with laminated clot, and its wall was 
calcified A rupture inch (12 cm ) in diameter, in the intrapericardial portion 
of the ascending aorta, opened directly into the pericardial sac The syphilitic 
process encroached on, but did not narrow, the mouths of the coronary arteries 
On section the coronary arteries showed slight sclerosis, but the myocardium showed 
no lesions 

Case 21 — L A , a Negro woman aged 38, died Dec 14, 1943 She was found 
dead on the floor of her apartment by her husband, who stated that she had not 
been ill before Cause of death was spontaneous rupture of a saccular aneurysm 
of the ascending aorta into the pericardial cavity Other findings were hemoperi- 
cardium and chronic syphilitic aortitis 

Necropsy — The heart weighed 440 Gm The pericardial cavity was filled with 
fluid and clotted blood, completely compressing the heart The valves of the heart 
were normal and flexible The mouths of the coronary arteries were slightly 
encroached on by the syphilitic process The coronary arteries were normal on 
section The myocardium showed no lesions The ascending aorta showed a 
sj’^philitic process with “tree bark” appearance and pearl gray plaques Three 
aneurysms of the ascending aorta were located just above the aortic valve and 
were from about mch (0 6 cm ) to 1 inch (2 5 cm ) m diameter The largest 
showed 1 mm perforation, located m its upper portion and opening directly into 
the pericardial cavity 

Case 22 — An unknown Negro, about 38 years of age, collapsed on the street 
and died in a few minutes, on March 3, 1944 Cause of death was spontaneous 
rupture of a large saccular aneurysm of the aorta into the pericardial cavity Other 
findings were hemopencardium and chronic syphilitic aortitis 

Necropsy — The heart was not enlarged The pericardial sac was distended 
with fluid and clotted blood, which had caused a tamponade of the heart The 
valves of the heart were normal and flexible The aortic valve cusps were not 
encroached on by the syphilitic aortitis, nor were the mouths of the coronary 
arteries The coronary arteries showed no lesions on section The myocardium 
was normal The ascending aorta was slightly dilated The wall was thickened 
and the intimal surface somewhat corrugated An extensively scarred and 
thickened area lay in the ascending aorta, just above the commissure between the 
right and the left anterior cusp This wrinkled, corrugated plaque was also 
somewhat calcified There were wrinkling and corrugation of the aorta just 
above the posterior cusp The remainder of the ascending aorta was fairly smooth, 
although thickened, and the adventitia was definitely thickened and fibrous In the 
arch of the aorta was a inch (4 cm) saccular aneurysm, directed upward 
and backward against the anterior surface of the trachea and extending up into 
the orifice of the right innominate artery The aneurysm had a small sacculation, 
which was separated from the larger one by a fairly broad ridge, running upward 
in the fold of the arch The smaller sac was ^ inch (1 8 cm ) in diameter and 
opened into the angle between the pericardial reflection and the anterior surface 
of the ascending aorta , a rupture had occurred, connecting the aneurysm directly 
with the pericardial cavity 
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Case 23 — R G, a Negro aged 39, had apparently always been m good health 
Suddenly, while m the presence of friends, on March 22, 1944, he began to gasp 
for air, but made no other complaints He died in a few minutes Cause of death 
was spontaneous rupture of an aortic aneurysm into the pericardial cavity Other 
findings were cardiac compression and syphilitic aortitis 

Necropsy — The heart was normal in size The pericardial cavity was distended 
with fluid and clotted blood, causing a tamponade of the heart The valves were 
normal and flexible The mouths of the coronary arteries were patent The 
coronary arteries showed no lesions on section The myocardium presented no 
lesions The ascending aorta showed pearl gray plaques with longitudinal wrinkling 
An aneurysm had arisen 1 inch (2 5 cm ) above the aortic cusps It was about 
ly 2 inches (3 7 cm) m diameter and occupied the right side of the ascending 
aorta In its depth it had a % inch (0 6 cm ) perforation, which opened directly 
into the pericardial cavity 

Case 24 — L D, a white man aged 65, was found lying dead in the doorway 
of his residence, on April 11, 1944 Cause of death was spontaneous rupture of 
an aneurysm of the ascending aorta into the pericardial ca\ity Other findings 
were hemopericardium and chronic syphilitic aortitis 

Necropsy — The heart was moderately enlarged The pericardial cavity was 
filled with fluid and clotted blood, which completely compressed the heart The 
valves on the right side were normal The aortic valve showed some sclerosis 
at the base of the cusps , there was no separation of the commissures The mouths 
of the coronary arteries were patent and were not encroached on On section 
the coronary arteries showed a moderate degree of sclerosis, the lumens were 
somewhat narrowed, although no obstruction was noted The myocardium showed 
patchy distribution of fibrous streakings The ascending aorta above the aortic 
valves presented the appearance of “tree bark” with pearl gray plaques inter- 
mingled with yellowish plaques, many of which were calcified About 1 inch 
(2 5 cm ) above the aortic valve was an aneurysm 2 inches (5 cm ) in length and 
1 inch (2 5 cm ) in depth , this lesion had ruptured, through an opening inch 
(0 6 cm ) in diameter, into the pericardial cavity 

Case 25 — J S , a Negro aged 36, had been ill for five days with pain in the 
precordial region, radiating to his back and associated with dyspnea The attend- 
ing physician had diagnosed the condition as spontaneous pneumothorax of the 
right side The patient was apparently doing well when, on May 19, 1944, he 
went outdoors On his return he complained of feeling bad, became extremely 
dyspneic and fell to the floor He was helped to bed but died in about fifteen 
minutes Cause of death was spontaneous rupture of an aneurysm of the ascending 
aorta, with rupture into the pericardial cavity Other findings were hemoperi- 
cardium and chronic syphilitic aortitis 

Necropsy — The heart weighed 700 Gm The pericardial cavity was greatly 
distended with fluid and clotted blood The valves of the heart were normal and 
flexible The aortic valve cusps were thin and transparent The commissures 
were not widened The aortic ring was 72 cm m diameter The ostium of the 
right coronary artery was slightly narrowed by the syphilitic process The ostium 
of the left coronary artery was of normal caliber On section the coronary 
arteries showed minimal atheromatous changes, but they were patent throughout 
The myocardium was pale and flabby, but no lesions were visible on section The 
entire ascending and transverse portions of the aorta, and a part of the descending 
aorta, showed a pronounced “pig skin” appearance of the intima, with pearly 
plaques In the ascending portion of the aorta was a saccular aneurysm, with an 
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opening into the aorta 4 5 cm in diameter Attached to the depth of the aneurysm 
was soft thrombus and on the anterior portion of this aneurysm, just below the 
reflection of the pericardium, a rupture 1 cm m diameter, opened directly into 
the pericardial cavity 

No pneumothorax, was present Both lungs contained air and showed edema 
and congestion 

Case 26 — J J , a white man aged 63, was suddenly taken ill, in a restaurant 
where he was employed, and died in a few minutes, on Sept 7, 1944 Cause of 
death was spontaneous rupture of an aortic aneurysm into the pericardial cavity 
Other findings were hemopencardium and chronic syphilitic aortitis 

A^ccropsy — The heait was normal in size The pericardial cavity was filled 
with fluid and clotted blood, compressing the heart from all sides The valves 
were normal and flexible The mouths of the coronary arteries were not encroached 
on, they were of normal caliber On section the coronary arteries showed a 
moderate grade of sclerosis, but no obstructions The myocardium showed only 
an occasional fibrous streak There was a syphilitic process of the ascending aorta, 
with pearly gray plaques intermingled with yellow ones, the latter showing calci- 
fication An aneurysm of the ascending aorta, 54 inch (1 8 cm) in diameter, was 
situated at the aortic arch near its junction with the pericardial reflection A 
M .0 inch (0 45 cm ) perforation opened directly into the pericardial cavity 

Case 27 — O S , a white man aged 40, became ill in a hotel lobby and died in 
a short time , on Sept 21, 1944 Cause of death was spontaneous rupture of an 
aortic aneurysm into the pericardial sac Other findings were hemopencardium 
and chronic syphilitic aortitis 

Necropsy — ^The heart was normal in size The pericardial cavity was filled 
with fluid and clotted blood, which had surrounded and compressed the heart The 
valves were normal and flexible The mouths of the coronary arteries were 
narrowed by the syphilitic process The coronary arteries showed no lesions on 
section, nor did the myocardium The ascending aorta showed rugose, pearly 
white plaques, intermixed with yellowish areas of calcification There were two 
small aneurysms of the ascending aorta One, about 1 inch (2 5 cm ) in diameter, 
was situated just above the right coronary cusp, the other, 54 mch (18 cm) in 
diameter, was 1 inch above the posterior cusp The wall of the latter aneurysm 
was very thin , a rupture in its depth, Ys inch (0 3 cm ) in diameter, opened directly 
into the pericardial cavity 

Case 28 — D S , a Negro girl aged 17, was about eight months pregnant, while 
walking on the street with her mother she collapsed and died, on Sept 24, 1945 
Cause of death was spontaneous rupture of a small saccular aneurysm of the aorta 
into the pericardial cavity Other findings were hemopencardium and chronic 
syphilitic aortitis 

Necropsy — The heart was normal in size The pericardial cavity was completely 
filled with fluid and clotted blood The valves of the heart were normal and 
flexible There was no separation of the commissures The mouths of the 
coronary arteries were patent and of normal caliber The coronary arteries showed 
no lesions on section The myocardium was normal The aorta was thin walled 
and showed no lesions except a small aneurysm, about 54 inch (1 8 cm ) in diameter 
and situated over the right coronary cusp The wall of the aneurysm showed 
pearl gray plaques and longitudinal wrinkling A small vertical rupture, 54 inch 
(0 6 cm ) , at the upper end of the aneurysm opened directly into the pericardial 
cavity 
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Case 29 — N L , a Negro aged SO, was found lying dead on a sidewalk, on 
Nov S, 1945 Cause of death was spontaneous rupture of an aneurysm of the 
ascending aorta into the pericardial cavity Other findings were hemopencardium 
and chronic syphilitic aortitis 

Necropsy — The heart was normal in size The pericardial cavity was filled 
with fluid and clotted blood, compressing the heart The valves were normal and 
flexible The mouths of the coronary arteries were of normal caliber On 
section tlie coronar}”^ arteries showed a slight amount of sclerosis but no obstructions 
to tlie lumen The myocardium showed no lesions The ascending aorta showed 
pearly white plaques and presented a “tree bark” appearance An aneurysm, 
1 inch (2 S cm ) in diameter, at the upper end of the ascending aorta, had thin walls , 
a soft thrombus was present in its depths A rupture about % inch (06 cm) 
in diameter, located on the posterior surface of the aneurysm near the left atrium, 
opened directly into the pericardial cavity 

SIGNIFICANT FACTORS 

In all the cases leported with the exception of cases 9 and 16 an 
aneurysm of the ascending aorta, saccular in type, had ruptured directly 
into the pericardial cavity Necropsy in cases 9 and 16 showed large 
saccular aneurysms which were situated outside the pericardial cavity but 
had eroded thiough its lining, so that when they ruptured the opening 
communicated directly with the pericardial cavity, causing death by 
tamponade of the heart 

The aneurysms reported m this series were as a rule small and had 
thinned-out walls Intra-aoitic pressure is greatest m the ascending 
aorta, this factoi, combined with the weakening of the wall of the 
aorta due to the syphilitic process, finally resulted m the blowing out 
of the aneurysm It is interesting to note that only m cases 21 and 27 
was there more than one aneurysm A large aneurysm was present 
m cases 5, 6, 9, 13, 16, 20, 22 and 24, a total of 8 cases among the 
29 reported in which the aneurysm was large enough to have been 
diagnosed ante mortem 

Age — The youngest person m this series was the 17 3^ear old 
Negro girl m case 28 This case was most interesting in that the small 
ruptured saccular aneurysm was the only evudence of syphilis at necropsy 

Six persons in the series were 50 3'^ears of age or more The oldest 
m the series was 78 (case 5) A large massive aneurysm was found 
m this case, as was sclerosis of the cusps of the aortic and mitral 
V alves , S3’^phihs, then, was of long standing, at least ten 3'-ears and per- 
haps longer, according to the histoi3>- Large, massive aneur3’^sms were 
also present in cases 6, 20 and 24, while small aneurysms were noted 
in cases 26 and 29 One might infer, therefore, that in the older groups 
the S3^hihtic process is also older and that therefore aneurysms are 
larger when tliey finall3f rupture into the pericardial cavity Sclerosis of 
the cusps of the aortic and mitral valves was also present in case 24 



GOLDSTEIN— SYPHILITIC ANEURYSMS OF AORTA 


555 


Most of the deaths were of persons m the fourth or fifth decade 
of life 

Sex and Color — Twenty-three men and 6 women are included in 
this series This bears out the observation that aneurysm is more 
likely to develop in men, as has been shown in other studies 

Eleven patients in this series were of the white race, 17 were Negroes 
and 1 was of the yellow race This represents a higher percentage of 
white patients than is usual for syphilitic cardiovalvular disease 

Sise of the Heait — ^The heart was of normal size m 20 cases, as 
compared with 9 in which enlargement was present Aortic insuf- 
ficiency due to separation of the commissures was noted m cases 7 and 
13 Necropsy in cases 15, 18 and 25 showed normal cusps of the aortic 
valves and no separation of the commissures but definite dilatation of 
the aortic ring, due to the supravalvular syphilitic sclerosis, with result- 
ant increase in the circumference of the aortic ring In case 8 the 
enlargement vas probably due to associated rheumatic valvulitis of the 
mitral and aortic valves Case 24 was that of a man aged 65 with 
sclerosis of the mitral and aortic valves, in this case and in case 5, in 
which the man was 78, the process was probably due to arteriosclerosis 
with calcification of the aortic and mitral valves 

In cases 4 and 21 no explanation could be found for the enlargement 
of the heart 

Aottic Valve — The aortic valves in most cases were flexible, and 
there was no separation of the commissures The exceptions have 
already been mentioned 

Mouths of the Coronary Arteries — In 19 cases no involvement of the 
mouths of the coronary arteries was recorded, in 10 cases some 
encroachment on both mouths was found However, in no case had 
complete atresia of the mouths occurred 

COMMENT 

The ascending aorta is about 5 cm in length It commences at the 
upper part of the base of the left ventricle and passes obliquely upward, 
forward and to the right in the direction of the heart’s axis, describing 
a slight curve in its course At the union of the ascending aorta with 
the aortic arch, the caliber of the vessel is increased, owing to a bulging 
of Its right wall The ascending aorta is contained within the peri- 
cardium and IS enclosed in a tube of the serous membrane common 
to It and the pulmonary artery The ascending aorta is covered at its 
commencement by the infundibulum of the right ventricle, the trunk 
of the pulmonary artery and the right atrium , posteriorly, it rests on 

6a Gray, H Anatomy of the Human Body, ed 25, Philadelphia, Lea & 
Febiger, 1948 
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the left atrium, the right pulmonary artery and the right bronchus 
On the right side it is in juxtaposition with the superior vena cava and 
the right atrium, the former lying partly behind it, on the left side it 
IS in juxtaposition with the pulmonary artery 

From the anatomic location of the ascending aorta it may be seen 
that aneurysms along the course of this vessel may rupture into the 
right atrium, the right ventricle, the conus arteriosus, the pulmonary 
artery, the superior vena cava, the left atrium, the right bronchus 
or, more commonly, directly into the pericardial cavity 

Herrmann and Schofield ^ recently reported on the syndrome of 
rupture of an aneurysm of the aortic root into the right atrium Schwab 
and Sanders ® and others ® reported on aortic aneurysms rupturing into 
the conus arteriosus of the right ventricle Scott and Porter 
reviewed the literature and reported on the syndrome of rupture of an 
aortic aneurysm into the pulmonary artery Armstrong, Coggin and 
Hendrickson reviewed the syndrome of rupture of an aortic aneurysm 
into the superior vena cava 

According to Kampmeier and to Brindley and Schwab,^* more 
than 50 per cent of deaths in persons with aortic aneurysm were due 
to rupture of the aneurysm The usual sites of the rupture were in 
the left pleural cavity, the esophagus, the right pleural cavity, the vena 
cava, the left mam bronchus and the pericardial cavity 

In the present senes 27 deaths were due to rupture of the ascending 
aorta in that part which lies within the pericardial reflection, called the 

7 Herrmann, G R , and Schofield, N D The Syndrome of Rupture of 
Aortic Root or Sinus of Valsalva Aneurysm into the Right Atrium, Am Heart J 
34 87, 1947 

8 Schwab, E H , and Sanders, C B Aortic Aneurysm Rupturing into the 
Conus Arteriosus of the Right Ventricle, Am J M Sc 182 208, 1931 

9 Tompkins, R D Aneurysm of the Left Aortic Sinus of Valsalva with 
Rupture into the Right Ventricle (Intravitam Diagnosis), M Bull Vet Admin 
18 173, 1941 Harris, W H , Jr , and Shattenberg, A J Aneurysm of Aorta 
Rupturing into the Right Ventricle, Ann Int Med 20 961, 1944 

10 Scott, R W Aortic Aneurysm Rupturing in the Pulmonary Artery, 
J A M A 82 1417 (May 3) 1924 

11 Porter, W B The Syndrome of Rupture of an Aortic Aneurysm into the 
Pulmonary Artery, Am Heart J 23 468, 1944 

12 Armstrong, E L , Coggin, C B , and Hendrickson, H S Spontaneous 
Arteriovenous Aneurysms of the Thorax A Review of the Literature with a 
Report of Two Cases, Arch Int Med 58 298 (Feb ) 1939 

13 Kampmeier, R H Saccular Aneurysm of the Thoracic Aorta A Clinical 
Study of Six Hundred and Thirty-Three Cases, Ann Int Med 12 624, 1938 

14 Brindley, P , and Schwab, E H Aneurysms of the Aorta with a Summarv 
of Pathologic Findings in One Hundred Cases of Autopsy, Texas State J Med 25 
757, 1930 
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pericardial cavity or sac In 2 cases death was due to aneurysms which 
were outside the pericardial reflection but which had eroded into the 
pericardial cavity 

Death in this condition is usually sudden, occurring in a few minutes 
after the rupture into the pericardial cavity Death ensues from the 
collection of blood in the pericardium and the tension it causes, whether 
by compression of the heart and the consequent prevention of diastolic 
expansion, or by prevention of the emptying of the cavae m the atria 
S}philitic involvement of the aortic valves and the mouths of the 
coronarjf arteries is not as a rule associated with pure saccular aneurysms 
of the aorta In the present series saccular aneurysms of the ascending 
aorta were as a rule associated with normal aortic valves, normal size 
of the heart and little encroachment on the mouths of the coronary 
arteries 

If these facts are correlated, it becomes apparent that saccular 
aneur}fsms of the ascending aorta may exist without the patient’s 
presenting any symptoms or physical signs of the disease process of 
the ascending aorta Only when an aortic insufficiency, atresia of the 
mouths of the coronary arteries or an aneurysm large enough to cause 
pressure symptoms or to be detected by fluoroscopic roentgenographic 
examination is present can the diagnosis of syphilis of the cardiovascular 
system be made 

The fact is stressed that the possibility of small saccular aneurysms 
of the ascending aorta lying within the pericardial cavity should be 
considered in all cases m which syphilitic cardiovascular involvement 
IS considered because of other diagnostic findings 

SUMMARY 

Twenty-nine cases of spontaneous rupture of a syphilitic aneurysm 
of the ascending aorta into the pericardial cavity, with resultant hemo- 
pericardium and tamponade of the heart, causing sudden death, are 
presented 

It IS difficult to diagnose this condition ante mortem because it is 
not as a rule associated with aortic insufficiency, enlargement of the 
heart or atresia of the mouths of the coronary arteries 

Twenty-three men and 6 women, or 11 white persons and 17 
Negroes, are included in the series 

The youngest person to die was 17 years of age, the oldest, 78 
Anatomically, syphilitic aneurysms of the ascending aorta may 
rupture into the right atrium, the right ventricle, the conus arteriosus, 
the pulmonary artery, the superior vena cava, the left atrium, the right 
bronchus or, as in this series, directly into the pericardial cavity from 
those portions of the ascending aorta which are not contiguous to 
any of the structuies 

2327 Grand Concourse (S3) 
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"jO EPEATED attempts have been made to ascertain the underlying 
AV etiologic factors m idiopathic cystic necrosis of the aorta since it 
was first described by Gsell ^ and by Erdheim - Workers have pursued 
several courses, among which have been the morphologic and the 
experimental Among the former, the work of Erdheim is still funda- 
mental and outstanding He noted specifically the absence of vasa 
vasorum at the site of rupture in those instances in which the aorta 
showed the typical picture of medial necrosis In other cases, he observed 
some degree of hyalmization Despite his observations and the later 
work of Wiese,® he stated the belief that the vasa vasorum did not play 
a role in the production of medionecrosis of the aorta He favored 
the idea of some form of hyperadrenahsm as the possible etiologic 
factor Later workers ^ noted alterations of the vasa vasorum 

This study was aided by grants from the A D Nast Fund for Cardiovascular 
Research and the Ira Frank Fund 

From the Cardiovascular and Pathology Departments, Medical Research 
Institute, Michael Reese Hospital These departments are supported in part by 
the Michael Reese Research Foundation 

1 Gsell, O Wandnekrosen der Aorta als selbstandige Erkrankung und ihre 
Beziehung zur Spontanruptur, Virchows Arch f path Anat 270 1-36, 1928 

2 Erdheim, J Medionecrosis aortae idiopathica, Virchows Arch f path 
Anat 273 454-479, 1929, Medionecrosis aortae idiopathica cystica, ibid, 276 187- 
229, 1930 

3 Weise, W Medianekrosen, eine Untersuchung am laufenden Sektions- 
material, Beitr z path Anat u z allg Path 93 238-278, 1934 

4 (a) Moritz, A R Medionecrosis aortae idiopathica cvstica. Am J Path 

8 717-734, 1932 (&) Rottino, A Medial Degeneration of the Aorta as Seen in 

Twelve Cases of Dissecting Aneurysm, Arch Path 28 1-10 (July) 1939, (c) 
Medial Degeneration in Honruptured Aorta Appearing Syphilitic Macroscopically, 
ibid 27 320-327 (Feb) 1939, (d) Medial Degeneration of the Aorta Study 
of Two Hundred and Ten Routine Autopsy Specimens by a Serial Block Method, 
ibid 28 337-385 (Sept) 1939 (e) Rottino, A, and Poppiti, R Intimal Changes 

in l^Iedial Degeneration of the Aorta, ibid 36 201-205 (Aug ) 1943 
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Attempts to reproduce the lesion in rabbits by some form of injury 
to the vasa in the adventitia of the descending aorta or of the peripheral 
arteries have been made ° Other methods have included the injection 
of such drugs as epinephrine ° and histamine ~ and the production of 
experimental shock The work of one of us (J G S ),° in which 
necrosis of the media of the aorta in dogs was produced by coagulation 
of the adventitia of the ascending aorta, demonstrated the importance of 
the nutrition of the aorta by way of the vasorum That study 
suggested to us that we review, with particular reference to alterations 
in the vasa vasorum, the histologic specimens in cases of dissecting 
aneurysm of the aorta 


MATERIAL AND METHODS 

Fourteen consecutive instances of dissecting aneurysm of the aorta, taken from 
the autopsy protocols of Michael Reese hospital for the years 1930 to 1947, 
inclusive, were reviewed from the clinical and morphologic point of view, 11 with 
emphasis on changes in the vasa vasorum Whenever possible, numerous blocks 
of tissue were examined These were taken from the relatively uninvolved zones 
of the aortas, as well as from the sites of rupture or perforation Sections were 
routinely stained with Delafield’s hematoxylin and eosin and, whenever feasible, 
with orcein and with Masson’s tnchrome stain 

CLINICAL FINDINGS 

Age and Sex — There were 3 females and 11 males in the group, their ages 
ranged from 26 to 70 years, the average being 53 Three were under 40 

Hypertension — ^In only 1 instance was there a definite history of long-standing 
hypertension After the onset of dissection, the systolic and diastolic blood 
pressures were elevated above the normal range in 4 cases The systolic pressure 
only was elevated m 2 additional cases and the diastolic pressure only in 2 others 
In the case of 1 patient, with a healed old dissection, the blood pressure was 
normal throughout the course m the hospital In another case, in which the 
patient had aortic regurgitation, the blood pressure was 140 systolic and 35 diastolic 
before dissection and 150 systolic and 60 diastolic after dissection Multiple small 
renal hemorrhages were observed m the latter instance at the postmortem exam- 
ination 

Onset — We. obtained information about the onset of the condition in 11 cases. 
Pain was present in each, and it was the most conspicuous feature in all but 1 In 
9, It was severe and sharp from its inception One patient had pain in the chest, 
slight at first, which progressively increased, the site of the pam varied, 

5 Schlichter, J G Experimental Medionecrosis of the Aorta, Arch Path 
42 182-192 (Aug ) 1946 

6 Lange, F Studien zur Pathologic der Arterien, insbesondere zur Lehre 
von der Arteriosklerose, Virchows Arch f path Anat 248 462-604, 1924 

7 Hueper, W C, and Ichniowski, C T Experimental Studies in Cardio- 
vascular Pathology Late Vascular Reactions of Histamine Shock in Dogs, Am. 
J Path 20 211-221, 1944, Hematic and Organic Reactions in Standardized and 
Graded Histamine Shock in Dogs, J Pharmacol & Exper Therap 78 127-138, 
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and there was a tendency for it to shift from one area to another The location 
of the pain, in most instances, could be correlated with the extent of the dissection 
In 2 cases m which pain had been localized to the thorax, the dissection was 
found to involve most of the abdominal aorta 

Physical Findings — These data were available for 12 patients, the other 2 
having died before admission to the hospital Cardiac murmurs of assorted types, 
were present in 6 cases Aortic diastolic murmurs were present in 3 cases, in 1 
of which the patient had a previous old aortic insufficiency Two patients showed 
physical signs of pleuial effusion In 4 cases m which the patients showed 
evidence of abdominal tenderness, spasm and rigidity, the dissection was found 
to involve the abdominal aorta One patient® had a large ecchymosis in the left 
lower quadrant of the abdomen, and 2 had loss of circulation in a limb 

Laboratory and Roentgenographic Findings — The white blood cell count, when 
available, was elevated, ranging from 10,200 to 29,900 cells per cubic millimeter 
One patient, in whom the dissection involved the renal artery, had gross hema- 
turia Roentgenograms taken of the thorax of 3 of 5 patients showed evidence 
of increased aortic shadows 

Electrocardiographic Findings — Electrocardiograms were taken during the 
acute episode in 8 cases, with serial records in 3 In 1 instance, the record was 
within normal limits Four patients showed strain of the left side of the heart, 
1 patient’s heart was considered abnormal, with nonspecific changes Single 
records of 2 patients were considered to be indicative of possible recent mvocardial 
infarction 

The electrocardiographic pattern of acute pericardial tamponade due to a 
hemopericardium was seen to develop in the case of 1 patient with strain of the 
left side of the heart 

It has been stated generally that the chief value of the electrocardiogram is 
in distinguishing dissecting aneurysm from recent myocardial infarction However, 
Weiss,® Wainwright and Baer and Goldberg “ have all reported cases in 
which the dissection extended into the coronarj" arterj, with resultant occlusion 
of the vessel and a myocardial infarction In the present study, the electro- 
cardiograms showed the expected evolution of recent myocardial infarctions 

Duration and Course — The duration varied Two of our patients had old 
dissecting aneurysms One of these was healed, but there was nothing suggesting 
its age The other patient had had an acute episode, for which he had been 
hospitalized elsewhere ten months previously At that time sudden thoracic pain 
developed and he lost consciousness for several hours There was transient 
paralysis of the left leg and loss of pulsations m the left carotid artery and the 
brachial arteries, despite which the patient was able to return to work 

In the fatal cases of shortest duration, there was steady progression, usually 
without relief from pain, until death ensued With 1 exception patients surviving 
immediate effects had gradual easing of the pain and other symptoms, but several 
had periodic exacerbations After varying intervals, death occurred suddenly 

8 Green, R, and Saphir, O Ecchymoses of the Abdominal Wall as an Early 
Diagnostic Sign of Dissecting Aneurysm of the Aorta, to be published 

9 Weiss, S Dissecting Aneurysm of the Aorta Two Cases with Unusual 
Features, New England J Med 218 512-517, 1938 

10 Wainwright, C W Dissecting Aneurysm Producing Coronary Occlusion 
by Dissection of Coronary Artery, Bull Johns Hopkins Hosp 75 81-94, 1944 

11 Baer, S , and Goldberg, H L The Varied Clinical Syndromes Produced 
by Dissecting Aneurysm, Am Heart J 35 198-211, 1948 
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Piognosis—li has been stated that about 10 per cent of dissecting aneurysms 
will heal 12 Two of our patients survived the initial episode, 1 dying of a recur- 
rence and the other of congestive heart failure One of us (J G S )i2 previously 
reported a case in which the patient was alive four years after the acute episode 


ANATOMIC OBSERVATIONS 

HcaA — ^Hypertrophy involving primarily the left ventricle of the heart was 
present in almost every instance The average weight of the hearts was 565 Gm 
Pronounced coronary sclerosis was present in most instances, in addition, 
1 heart showed an old myocardial infarction The dissecting aneurysm had 
ruptured into the pericardial cavity m 6 instances 



Fig 1 — Small artery of the vasa vasorum, with pronounced muscular hyper- 
plasia and intimal proliferation resulting in an extremely narrowed lumen Note 
small accumulations of lymphocytes m the adventitia X 160, iron hematoxylin 
and eosin stain 

Aorta — Dissecting aneurysms were present in 14 instances Medionecrosis 
fulfilling Erdheim and Gsell’s criteria was present in 12 Two patients had 
extreme arteriosclerosis of the entire aorta, with many atheromatous ulcers 

12 Weiss, S , Kinney, T D, and Maher, M A Dissecting Aneurysm of 
the Aorta with Experimental Atherosclerosis, Am J M Sc 200*192-203, 1940 

13 Schlichter, J G Beitrag zu den Aneurysmen und Rupturen des Herzens 
Lausanne, Switzerland, Impnmene Held, 1940 
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Dissection in these cases could be traced to undermining of the intima and the 
media beneath arteriosclerotic plaques, it was localized to tlie abdominal aorta 
in 1 and diffuse m the other Alterations of the vasa vasorum were minimal in 
both cases, with no medionecrosis In contrast, 2 other aortas, with moderate 
to pronounced atheromatosis and arteriosclerosis and with typical medionecrosis, 
showed profound narrowing of the vasa vasorum Both of the latter had muscular 
and intimal hyperplasia of the vasa vasorum, in 1 there was also narrowing by 
atheromatous plaques and splitting of the intima and the internal elastic mem- 
branes of the adventitial vessels Diffuse atheromatosis, but no arteriosclerosis, 
was present in another aorta with medionecrosis 



Fig 2 — Small artery of the vasa vasorum, illustrating pronounced luminal 
narrowing resulting from submtimal deposition of lipids X 160 , iron hematoxylin 
and eosin stain 


Two aortas with narrowings of the vasa vasorum suggested the possibility 
of rheumatic arteritis because of typical associated endocardial changes and because 
of perivascular infiltrations of the vasa vasorum 

Changes m the Vasa Vasorum — The histologic changes encountered in the 
cases of medionecrosis have previously been described m detail The vasa 
\asorum of 9 aortas showed narrowing of the lumens of varying types and 

14 Amromm, G D , Schlichter, J G, and Solway, A J L Medionecrosis 
of the Aorta, Arch Path 46 380-385 (Oct ) 1948 
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Fig 3 — Roentgenogram of the vasa vasorum of the root and arch of the aorta 
in a patient with a dissecting aneurysm Note lack of filling of the vasa vasorum 
a short distance above the cusps This zone corresponded with the site of rupture 
of the dissecting aneurysm and with the most severe alterations in the vasa vasorum 



Fig 4 — Roentgenogram of the vasa vasorum at the root of a normal human 
aorta injected with radiopaque material The aortic cusps are at the bottom of 
the illustration 
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seventy Changes were outstanding in those aortas showing medionecrosis 
Alterations consisted of hyperplasia of the media (fig 1) and of splitting and 
reduplication of the internal elastic membrane with or without subintimal depos- 
ition of lipids (fig 2) In addition to varying combinations of these changes, 
the smallest vessels presented hyperplasia or swelling of endothelial cells 
and a collagenous type of degeneration without inflammatory reaction 

The abnormalities in the vascularity of 1 aorta were demonstrated by injection 
of its vasa vasorum with radiopaque material, a roentgenogram of the aorta 
was then made (fig 3) This procedure had previously been followed by one 
of us (J G S ) in the study of aortas removed from dogs as well as of normal 
human aortas (fig 4) Lack of filling of vessels near the site of rupture was 
seen to be associated with severe medial and intimal changes This method of 
demonstrating abnormalities of the vasa vasorum might well be used more fre- 
quently in instances of dissecting aneurysms and isthmic stenoses of the aorta 

COMMENT 

Since the original articles by Gsell and Erdheim describing medio- 
necrosis of the aorta, there has been an increasing amount of morphologic 
and experimental evidence to suggest that the lesion is essentially the 
result of local ischemia Medionecrosis of the aorta or the peripheral 
vessels has been produced experimentally by chemical or mechanical 
interference with the vascularization, as carried out through the vasa 
vasorum in the adventitia ® Recently it was demonstrated that, through 
interference with the vascularization of the ascending aortas of dogs, 
it was possible to produce medionecrosis and its sequelae, dissecting 
aneurysm, spontaneous rupture or saccular aneurysm ® 

Comparing the medionecrotic lesions produced in various species 
of animals by a wide variety of methods with the lesion in man, one 
may conclude that the vascularization of the aorta determines their 
site, extent and severity Differences m the susceptibility to ischemia 
of the aortic wall m different species are due to variations in the vascu- 
larity of the aorta That of the rabbit is the poorest, that of the dog 
the richest and that of man somewhere between The excellence of the 
aortic vascularization of the dog may explain the difficulty encountered 
in attempting experimental production of medionecrosis in that animal, 
and the ease of experimental production of medionecrosis in the rabbit 
may be due to its poor vascularity 

It may be concluded, therefore, that anoxia of the vascular wall is 
apparently the most important factor in the development of medio- 
necrosis Such anoxia may develop as a result of various factors 

15 Schhchter, J G Studies on the Vascularization of the Aorta I The 
Vascularization of the Aorta in the Normal Dog, Am Heart J 32 770-777, 1946 

16 Schhchter, J G Vascularization of the Aorta in Different Species in 
Health and Disease, Am Heart J 35 850-851, 1948 

17 Schhchter ® Schhchter 
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1 Obstructive or occlusive diseases of the vasa vasorum Such 
conditions are demonstrable morphologically , they had been noted pre- 
viously in 9 of our cases There was usually arteriolosclerosis, arterio- 
sclerosis or other alterations of the hyperplastic variety 

2 Alterations m the hemodynamics of the vasa vasorum Dilatation 
with resultant stasis of blood may explain dissecting aneurysms first 
becoming manifest after shock or severe infections in man Medio- 
necrosis experimentally produced in rabbits by injection of epinephrine 
(adrenalin®) may be secondary to vasoconstriction of the adventitial 
vessels 

3 Diminished oxygen saturation of the blood or severe anemia 
This factor alone rarely, if ever, results m medionecrosis , however, 
when combined with other mechanisms it may play an important role 

4 Congenital abnormalities in the distribution of the vasa vasorum 
or paucity of collateral circulation through the adventitia or the outer 
third of the media Poor vasculature may be an important cause , it can 
be demonstrated adequately only by injection of the vasa vasorum with 
radiopaque material The high frequency of dissecting aneurysm in 
cases of isthmic stenosis may be secondary to this factor 

5 Any combination of these factors 

Hypertension is important in several respects It is considered the 
cause of hyperplastic intimal changes of small arteries, which may 
include the vasa vasorum Such changes in the vasa vasorum may be 
the immediate or contributory cause of medionecrosis As a result of 
ischemia of portions of the aorta, the media undergoes infarction or 
necrosis The disorder may manifest itself in zones showing loss of 
structure or m accumulations of loose connective tissue Progression 
of the lesion may result in evidence of healing, as described by Erdheim ^ 
After the medionecrosis is established, even in normotensive persons, 
transitory hypertension, such as that produced by physical or emotional 
stress, may increase the spread of the dissection as well as increase its 
chance of rupture 

The concept of zones of ischemia of the aorta has been suggested 
by some authors who state the belief that dissecting aneurysms may 
result from rupture of the vasa vasorum Such a mechanism, i e , 
vasospasm with necrosis of the distal portion of the vessel, could 
probably play a role in some cases of hypertension without histologic 
alterations being apparent in the vasa vasorum 

The limitation or the severity of the dissection is often determined 
by previous pathologic changes in the aorta A vessel scarred from 
long-standing syphilis will rarely permit extensive spread of the dis- 
section, presumably because of the many firm old scars Likewise, 
severe sclerosis of the aorta, with many large arteriosclerotic plaques 
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involving the intima as well as impinging on the inner portion of the 
media, tends to limit the spread of the dissection A relatively normal 
aorta which is subjected to medionecrosis by anatomic or physiologic 
ischemia manifest through the vasa vasorum will usually show the 
most extensive dissections 

Healing of medionecrotic lesions depends to a large extent on the 
adequacy of collateral circulation ° Even arteriosclerotic ulcers which 
undermine and tend to form localized or diffuse medial dissections may 
be limited in their spread, not only by previous scarring of the media, 
but also by a tendency to heal through thrombosis and scarring The 
latter may be greatly facilitated when there is adequate collateral 
circulation through the vasa vasorum In cases of dissection following 
undermining of arteriosclerotic plaques, as well as m those few cases 
of dissection without intimal rupture, the separation of the aortic wall 
from its proper blood supply may be responsible for the formation and 
spread of dissecting aneurysms 

The most frequent demonstrable pathologic alterations found in 
aortas with dissecting aneurysms are medionecrosis, undermined arterio- 
sclerotic ulcers and, rarely, syphilitic lesions The first is by far the 
commonest 

We encountered pathologic changes m the vasa vasorum in 9 of our 
cases of dissecting aneurysm The changes varied from slight to pro- 
nounced arteriolosclerosis and arteriosclerosis, with hypertrophy or 
hyperplasia of the media and the intima In all 9 cases, luminal narrow- 
ings were present Abnormalities in the distribution and filling of the 
vascular bed were demonstrated at autopsy in the 1 aorta in which 
injection of the vasa vasorum with a radiopaque material was earned 
out 

Since some of our 14 patients were hypertensive, a recent study of 
the aortas of 40 patients with hypertension is of interest Twenty- 
three of these aortas showed changes in the adventitia, with frequent 
accumulations of lymphocytes In 35 per cent, however, there were 
hypertrophy of the media of the vasa vasorum and occasional luminal 
narrowing caused by subendothehal deposition of hyalin For the most 
part, these findings are m accord with ours 

We examined the ascending aortas of 20 normotensive patients 
whose ages averaged 51 3 years Medial hyalmization of the vasa 
vasorum without luminal narrowings \vas encountered m the cases of 
5 patients, of whom 2 were 61 and 1 each 66, 72 and 76 In the aortas 
of 4 other patients, aged 22, 50, 66 and 73, respectively, narrowings of 
the lumens of the vasa vasorum were observed in addition to medial or 

18 Ashworth, C T , and Haynes, D M Lesions in Elastic Arteries Associated 
with Hypertension, Am I Path 24 195-205, 1948 
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mtimal hyperplasia Interestingly enough, the patient aged 22 exhibited 
early disruption of the outer third of the media of the aorta, resembling 
medionecrosis near the zones of alteration m the vasa vasorum Luminal 
narrowings of a group of small arteries of the vasa vasorum m the 
patient aged 73 were at the immediate site of an extremely large arterio- 
sclerotic plaque which impinged on and disrupted the inner third of 
the media of the aorta Excluding these 2 persons, only 2 of the 20 
routine controls had alterations of the vasa vasorum without medial 
or pronounced mtimal changes in the aorta These alterations were less 
pronounced and less extensive in comparison with those of the group 
with dissecting aneurysms 

Two of the dissecting aneurysms occurred in aortas with isthmic 
stenosis The ages of the patients were 26 and 29, respectively The 
hearts weighed 530 Gm and 400 Gm Changes were found in the vasa 
vasorum of only 1 of these 

Still to be explained is the great predilection of dissecting aneurysms, 
particularly those which rupture, for the ascending aorta Variability 
m vascularization of the ascending aorta is much greater than that of 
the descending aorta Rottino has shown medionecrosis of the variety 
usually encountered in the ascending portion to be present also in 
the arch and in the descending aorta How can this be reconciled with the 
much greater incidence of dissection at the root^ Other differences 
are immediately evident The ascending aorta is much more mobile and 
bears the greater direct brunt of the blood stream as it leaves the heart 
The ascending aorta and the arch are not surrounded and protected 
by connective tissue and neighboring organs, as is the descending aorta 
Also, the frequent ostiums arising from the aorta beyond the arch in 
all probability provide sufficient nourishment to the aorta directly from 
the lumen to compensate for any alterations or depletions in the adven- 
titial blood supply ® 

Reviewing our own cases and the voluminous literature on dissecting 
aneurysm of the aorta, it becomes apparent that this disease has not 
one but several backgrounds, depending on varying physiologic and 
morphologic alterations in the wall of the aorta The pathologic picture 
itself will A'ary with the etiologic factor All cases, however, have one 
feature in common — the destruction of the aortic media In an aorta 
so damaged, normal or increased intra-aortic pressure may cause spon- 
taneous rupture or the formation of a dissecting aneurysm and rupture 

Since destruction of the aortic media is the common feature of 
dissecting aneurysm, it may be suggested on the basis of evidence that 
the factor responsible for this idiopathic cystic necrosis of the aorta is 
ischemia of its media This condition can be brought about by patho- 
logic changes m the vasa vasorum, resulting in narrowing of their 
lumens Such alterations in the vasa may be due to a localized variet> 
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of ai tenolosderosis or arteriosclerosis and may or may not be associated 
with similar changes elsewhere, particularly m the kidneys 

SUMMARY 

The morpohologic and clinical aspects of 14 cases of dissecting 
aneurysm of the aorta are reviewed Two of these were due to arterio- 
sclerosis , 12 were secondary to medionecrosis of the aorta 

Alterations were encountered in the vasa vasorum of 9 aortas , seven 
of the 9 showed associated medionecrosis of the aorta 

CONCLUSION 

Ischemia of the media of the aorta was implicated as the underlying 
primar}^ factor m the production of medionecrosis Various experi- 
mental, physiologic, anatomic and congenital factors may, singly or in 
combination, bring about medionecrosis and dissecting aneurysm 
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INTRODUCTION 

^ I 'HE ATOMIC bomb explosions m Hiroshima and Nagasaki, in 
August 1945, subjected large numbers of persons to significant 
amounts of radiation The immediate, acute effects of the exposure 
have been evaluated b)’’ a gioup of United States Army and Navy and 
Japanese civilian investigators, usually referred to as the Joint Com- 
mission ^ Their obsei vations did much to confirm and extend the already 
recognized picture of acute radiation sickness and the early periods 
of recovery in man Theie exists, then, at the present time, a con- 
siderable body of knowledge pertaining to the findings during the first 
few months after the exposure of man to ionizing radiation 

In contrast, relatively little is known concerning the late effects of 
irradiation of the whole body m man, such as may develop after apparent 
recovery The data which do exist deal largely with the sequelae of 
repeated exposure to small doses occurring in radiologists before the 
necessity of adequate shielding was fully recognized, or following chronic 
poisoning with long-lived radioactive elements A large number of the 
survivors of Hiroshima and Nagasaki, on the other hand, were persons 
who had received in an extremely brief time varying amounts of 
ionizing radiation, ranging from negligible to the maximum tolerable 
The need for long range, detailed, methodical studies of the cases of 
these persons cannot be overstated in an era when increasing numbers 
of people will, in the very nature of current scientific developments, 
be exposed to significant amounts of radiation Recognition of this 
fact resulted in the issuance, on Nov 26, 1946, of a presidential directive, 
charging the National Research Council with the responsibility of 
conducting appropriate studies of the surviviors of Hiroshima and Naga- 
saki The background for this directive, as well as for subsequent 
organizational developments, has been briefly detailed elsewhere ^ 

1 Report of the Joint Commission, to be published 

2 Genetic Effects of the Atomic Bombs in Hiroshima and Nagasaki, Genetics 
Conference, Committee on Atomic Casualties, National Research Council, Science 
106 331 (Oct 10) 1947 
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One of the foiemost of the many problems clamoring for investi- 
gation relates to the cellular elements of the blood The studies described 
in the present papei weie cairied out in Hiroshima and Kure, Japan, 
from March 1947 to Apiil 1948 They were designed to answer the 
question What is the peripheral hematologic picture twenty to thirty- 
three months aftei atomic bombing m persons who received large 
amounts of ladiation to the whole body^ Such studies serve the dual 
purpose of attempting to evaluate the cuirent hematologic status of these 
persons and of providing a base line by comparison with which sub- 
sequent developments ma}^ be appreciated 

PimSENT DAY CONDITIONS IN JAPAN 

A reference to health conditions in Japan at the time of this report 
IS essential to an understanding of some of the problems and difficulties 
which beset a survey study of the present type Japan suffered rather 
severely duiing the previous decade The maintenance of a large 
fighting force necessarily invoked considerable privation on the general 
populace Japan had never been a country of abundance and, in fact, 
was existing at a near equilibrium level during the prewar days The 
increased demands imposed by the war reduced the general standard 
of living significantly beneath the initial plane The lowest ebb of 
general conditions was probably reached shortly after the cessation of 
hostilities During the several years previous to this report there has 
been a considerable improvement in living standards, but at the time 
of writing many essential commodities remain in short supply Avail- 
able provisions consist, for the most part, of the carbohydrate staple 
products, seasonal vegetables and a small amount of fish Only on festive 
occasions does the average family enjoy significant amounts of animal 
Eat and protein The official government ration during the period 
covered by these studies was about 1,500 calories a day Inflation had 
forced the cost of the necessaiy additional calories to fantastic levels 

Although a full appreciation of the true circumstances and conditions 
is difficult without firsthand observations, it may be appreciated that 
the general health conditions parallel the standard of living This is 
well illustrated by the reported tuberculosis mortality rates for foui 
years® In 1944, there were 240 2 deaths per 100,000 persons, in 
1945, 280 0 , m 1946, 264 2, and in 1947, 189 0 For comparison, the 
mortality rate m the United States m 1945 for all forms of tuberculosis 

3 Phelps, L V , Chief, Division of Vital Statistics, Public Health and Welfare 
Section, General Headquarters, Supreme Commander for the Allied Powers Per- 
sonal communication to the authors 
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was 40 1 deaths per 100,000 persons ^ Imamura,® in a recent photo- 
fluorographic survey of 144,350 persons in Osaka and its suburbs, 
obseived 2 0 per cent with active tuberculosis and 1 5 per cent with 
suspected lesions The morbidities of ascariasis and ancylostomiasis 
among the general population have been estimated to be from 80 to 90 
per cent and from 50 to 60 per cent, respectively “ Dysentery and 
diarrhea, due to a variety of causes, are much more prevalent than in 
the United States 

Thus, despite the significant accomplishments of the Public Health 
and Welfare Section, General Headquarters, Supreme Commander for 
the Allied Powers,’^ and the strenuous postwar efforts of various 
Japanese groups, health conditions in Japan during the period covered by 
this study were significantly below those in the United States, a fact 
extremely pertinent to any consideration of the results described 

PLAN or OBSERVATION 

Geneml Data — An attempt was made to compare certain aspects 
of the hematologic status of Japanese of Hiroshima who, at the time 
of the atomic bombing, had been relatively heavily irradiated with the 
findings for an appropriate control group The minimum interval in 
man between exposure to radiation and development of such possible 
late hematologic complications as leukemia or aplastic anemia is known 
only vaguely Tlie rapidity and degree of completeness of hematologic 
recovery in a group such as that irradiated in Hiroshima is unknown 
Adequate follow-up studies in Hiroshima, therefore, called for frequent 
sampling of the irradiated population Unfortunately, between the 
termination of activities of the Joint Commission ^ and the initiation of 
the investigations of the Atomic Bomb Casualty Commission there 
elapsed, for various reasons, a period of some sixteen months, during 
which only a few observations v ei e made , these were largely by 

4 Natality and Mortality Data for the United States Tabulated bj Place 
of Residence, in Vital Statistics of the United States 1943, United States Depart- 
ment of Commerce and Labor, Bureau of the Census, 1945, pt 2 

5 Imamura, A The Epidemiology and Prevention of Tuberculosis in 
Japan, read before the Eleventh Meeting of the Japanese Medical Association, 
1947 

6 Duff, F L Personal communication to the authors 

7 A Review Covering a Resume of the Problems, Accomplishments, and 
Future Programs of the Public Health and Welfare Section Among the Japanese 
Population in Furthering the Objectives of the Supreme Commander, for the 
Period August 1945-August 1947, General Headquarters, Supreme Commander for 
the Allied Powers, Public Health and Welfare Section 1947 



SNELL ET AL —HEMATOLOGIC STUDIES 


573 


Japanese groups working under considerable handicap Moreover, 
the early activities of the Atomic Bomb Casualty Commission were 
largely exploratory and not designed to support a large scale study 
Hiioshima, in 1947, contained very little in the way of laboratory facili- 
ties, and the city was depleted of much of its native medical and technical 
talent The plan wheieby our observations were carried out represents 
a compiomise between inadequate laboratory and technical facilities 
and the desirability of getting observations under way as quickly as 
possible 

Subjects — The survivors of the Hiroshima bombing leceived vary- 
ing amounts of radiation, according to their distance from the explosion 
and the amount of shielding protecting them In this first survey it 
was felt desirable to study those persons who had received relatively 
large doses of radiation The Joint Commission had established the fact 
that epilation of the scalp was one of the more reliable and objective 
signs of the absorption of large amounts of radiation ^ It may be 
assumed that the majority of persons who received sufficient radiation 
to the scalp to cause epilation received corresponding amounts of radi- 
ation to the whole body The epilating dose of gamma radiation of 
this type is estimated to be about 400 r Consequently, epilation was 
utilized as the criterion for the selection of subjects In order to control 
the observations on these irradiated persons, parallel studies on com- 
parable nonirradiated persons were carried out in the city of Kure 
Located 18 miles (28 97 kilometers) fiom Hiroshima, and about half 
its size, Kure is also a seaport town, with a comparable population 
pattern and nutritional status ® Being the site of a principal naval 
base. It had been subjected to severe incendiary and explosive bombing 
raids, with extensive damage, although casualties were extremely few in 
comparison with Hiroshima 

Pi ecanhons — Prerequisite to a study of this type are the elimination 
of as many undesirable varieties as possible and the observation of 
sufficiently large samples to validate the results statistically Sampling 
was executed m such a manner as to insure maximum comparability 
of the two groups, aside from the factor of radiation For instance, 
it was well appreciated that a large number of the survivors of Hiro- 
shima, pretentiously suffering from “atomic bomb disease,” would 
desire inclusion in such an investigation, with the hope of receiving 
treatment and advice for their ailments, the symptoms of which most 
conveniently dated from the atomic bombing The inclusion of such 

8 Howe, F A Public Health and Welfare Section, General Headquaters, 
Supreme Commander for the Allied Powers Personal communication to the 
authors 
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persons in a sample would obviously have created a bias in the form 
of extraneous pathologic factors, which would have been extremely 
difficult to duplicate in parallel controls 

In order to minimize the occurrence of unrelated hematologic 
complications and biologic variation, as well as for reasons of con- 
venience, it was felt desirable to study, so far as possible, the younger 
age groups in schools 

To eliminate such systematic errors as might have arisen through 
the use of different groups of technicians in the two laboratories, all 
observations in the two cities were made by the same technicians, who 
alternated days between Kure and Hiroshima During the last four 
months of the investigation, as many as possible of the originally selected 
subjects were reexamined and the results of the two observations 
averaged, thereby reducing seasonal changes and possible systematic 
laboratory errors Actually, only about one half of the subjects were 
reexamined, the interval between the two examinations varying from 
three to eight months 

Finally, to test the comparability of our technics and results with 
those of other investigators, a small group of 25 United States Army 
personnel were examined ® 

GENERAL PROCEDURES 

A random selection of epilated subjects, with the elimination of a maximum 
of undesirable bias of the aforementioned type, was insured through the adoption 
of a screening questionnaire This included a variety of direct questions, relating 
to the subject’s injuries and to his symptoms after the atomic bombing The form 
was distributed to many of the schools in Hiroshima and likewise to a randomly 
selected portion of the remainder of the civil population Approximately 16,000 
screening questionnaires were completed Those persons listing epilation were 
requested to report for examination All were unaware of the criterion of selection 

In Kure, selection of the control sample was achieved through the principals of 
the various schools and through various local organizations, persons being selected 
to equate in sex and age to those actually examined in Hiroshima All heads 
of organizations responsible for selection were fully appreciative of the possibility 
of undesirable bias arising from the inclusion of “volunteers ” The accompanying 
histogram indicates comparison, by age and sex, of the epilated and control 
samples 

The selected subjects, on reporting to the laboratory for examination, were 
interviewed by a trained interpreter, who, after asking specific, direct questions, 
completed a detailed questionnaire The items on the record were chosen in an 
attempt to bring out possible significant relations between hematologic findings 
and the history at the time of the bombing, with emphasis on position of the subject 

9 The United States Army personnel were volunteers from the Qiugoka 
Military Government Region and the Hiroshima Military Government Team, 
whose headquarters were in Kure 
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at the time of the explosion, signs and symptoms of radiation sickness, and 
associated trauma It should not be assumed that the lecord in all instances repre- 
sents an entirely true account, considering the fact that the inteiview was 
conducted eighteen to thirty months after an intense expeiience 

A similar questionnaire was used for the contiols, but in the section devoted 
to the history only identifying information was recorded 

After the interview, a brief physical examination was carried out, with par- 
ticular regard to general health, extent of injuries and occurrence of gross patho- 
logic features Persons with minoi infections were common and were not 
eliminated from the series Comparable examinations were made on both epilated 
and control groups No physical examination was made at the time of reevaluation 


NUMBER 

EXAMINED 



NUMBER 

EXAMINED 



Frequency distribution of the population samples according to sex and age 


An attempt was made to secure the following hematologic data for each subject 
erythrocyte, leukocyte and differential counts, hemoglobin concentration, hemato- 
crit reading, and plasma protein values In addition, reticulocyte counts were 
obtained for a limited number of persons Leukocyte and differential counts were 
made on blood flowing fieely from an incision of the ear lobe The remaining 
observations were made from a 5 cc sample of venous blood, diawn with no 
particular reference to meal time, all precautions were taken to avoid stasis 
However, it should be noted that during the cold months, with the absence of 
adequate heating and, in some instances, adequate clothing, the peripheral circu- 
lation of the extremities was in many persons relatively static, as evidenced by 
slight cyanosis of the fingers This factor introduced the possibility of some 
seasonal variation but did not invalidate the results, for the climatic conditions 
were comparable in the two laboratories The venous sample was placed in a clean, 
dry tube containing 5 mg of potassium and ammonium oxalate, in the proportions 
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recommended by Heller and Paul The various hematologic determinations 
were usually made within an hour, and always within four hours, of the time the 
specimen was secured 

HEMATOLOGIC PROCEDURES AND EVALUATION OF ERRORS 

Erythrocyte and Leukocyte Counts — ^The erythrocyte count was carried out 
m the standard manner, using Army-Navy equipment which was not certified by 
the United States Bureau of Standards Dilutions of 1 200 were made with 
filtered Ha>em’s solution, samples of blood being withdrawn from the well mixed 
oxalated venous sample Pipets were vigorously shaken for three to five minutes 
just prior to filling the chamber Counting was carried out in 5 0 004 cu mm 
volumes Duplicate dilutions and counts were made in all instances When the 
original pair differed by more than 400,000 cells per cubic millimeter, one or more 
additional dilutions and counts were made The average of all counts was taken 
as the final value (The practice of utilizing only that pair of a series of repeated 
counts on the blood of an individual subject which differs no more than a set 
amount is statistically an unsound procedure The establishment of a range limit, 
by which a pair of counts may acceptably differ, should be considered only as a 
means to aid in the detection of technical errors ) 

Leukocyte counts were also earned out in the customary manner Capillary 
blood was routinely employed , dilutions of 1 20 were made with filtered Turk’s 
solution Pipets were vigorously shaken for three to five minutes just prior to 
filling the counting chamber Counting was carried out in 4 0 1 cu mm volumes 
Duplicate dilutions and counts were made in all cases When the difference 
between the pair of counts was greater than 20 per cent of the mean, additional 
dilutions and counts were made if the subject was still available, otherwise, the 
original pipets were reshaken and the leukocytes recounted In every case, 
the final value accepted was the average of all counts 

The problem of error involved m the estimation of numbers of erythrocytes 
and leukocytes has been examined by several investigators The work of 
Berkson and his collaborators was most extensive They carried out repeated 
dilutions and counts on a series of blood, samples, utilizing standard pipets and a 
photographic-mechanical method of enumerating blood cells m a standard chamber 

10 Heller, V G and Paul, H Changes in Cell Volume Produced by Vary- 
ing Concentrations of Different Anticoagulants, J Lab & CIm Afed 19 777 
(April) 1934 

10a The composition of Turk’s solution is described in Stitt, E R , Clough, 
P W , and Clough, M C Practical Bacteriology, Haematology and Animal 
Parasitology, ed 9, Philadelphia, P Blakiston’s Son & Co , 1938, p 299 

11 (a) “Student” On the Error of Counting with a Haemacytometer, 

Biometrika 5 351 (Feb ) 1907 (b) Wintrobe, Af Af The Size and Hemoglobin 

Content of the Erythrocyte Afethods of Determination and Clinical Application, 
J Lab & Clin Afed 17 899 (June) 1932 (c) Ponder, E , Saslow, G , and 

Schweizer, Af On Variations in the White-Cell Count of Man, Quart J Exper 
Physiol 21 21 (April) 1931 (d) Bryan, W R , Chastain, L L, and Carrey, 

W E Errors of Routine Analysis m the Counting of Leukocytes, Am J Physiol 
113 416 (Oct ) 1935 (e) Afagath, T B , Berkson, J, and Hum, Af The Error 

of Determination of the Erythrocyte Count, Am J Clm Path 6 568 (Nov ) 1936 
(/) Berkson, J , Afagath, T B , and Hum, AI Error of Estimate of Blood 
Cell Count as Afade with Hemocytometer, Am J Physiol 128 309 (Jan ) 1940 
(ff) Berkson, J Blood Cell Count Error, m Glasser, O Afedical Physics, 
Chicago, The Year Book Publishers, Inc, 1944, p 110 
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In these circumstances, the standard deviation for the determinations on any 
one sample was ± 390,000 cells when the mean was approximately 5,000,000 cells 
per cubic millimeter, resulting in a coefficient of variation of (0390/5 00) X 100, 
or 78 pel cent When each item in the frequency distribution of counts was an 
average of duplicate dilutions and counts, the standard deviation was reduced 


to X 0 390, or ± 276,000 cells, and the coefficient of variation for the paired 
V2 


count means was 5 5 per cent Approximately 95 per cent of the averages of all 
duplicate counts on a single blood sample might be expected to fall within 
± 552,000 cells (twice the standard deviation), or ±110 per cent of the mean, 
at a mean of 5,000,000 cells 

Similarly, in regard to enumeration of leukocytes by the standard procedure, 
the coefficient of variation of a distribution of repeated dilutions and counts on a 
single sample of blood containing about 7,000 leukocytes per cubic millimeter 
was 10 7 per cent The use of the averages of duplicated dilutions and counts reduced 


this to — i X 10 7 per cent, or 7 6 per cent , approximately 95 per cent of paired 
V2 

count means might then be expected to fall within ± 15 2 per cent of the mean, 
if the mean were approximately 7,000 leukocytes per cubic millimeter 

The errors in these two hematologic procedures are considerably greater than 
is generally appreciated 

Dctenmnatwn of Hemoglobin and Plasma Protein Content — These determina- 
tions were made by the copper sulfate method for measuring specific gravity, as 
described by Phillips and others ^2 One hundred cubic centimeter portions of 
copper sulfate solutions, graded at intervals of 0 001 Gm per cubic centimeter, 
were prepared according to instructions with appropriate dilutions of a stock solu- 
tion, prepared either from commercially weighed samples of copper sulfate or by the 
saturation technic Each set so prepared was calibrated by direct measurement 
of the specific gravity of representative samples, either with a calibrated hydrom- 
eter or by comparing the weight of a filled pyknometer with that of one filled 
with water at the same temperature During the last six months of the survey, 
the solutions were prepared in 200 cc portions and divided into two sets, one 
for the Kure laboratory and the other for the Hiroshima laboratory Venous 
blood was used for all determinations and correction applied for the anticoagulant 
Each set was used for determinations on the blood of not more than 100 persons 
The bulk of the data represent single determinations, but occasionally an average 
of two determinations made by different independent technicians was employed 
The revised nomogram was utilized to compute the hemoglobin concentration and 
the protein values 

The usefulness and relative accuracy of the determination of specific gravity 
of whole blood and plasma, in estimating the hemoglobin concentration and plasma 
protein content of blood, which is not grossly abnormal, have been well estab- 


12 Phillips, R A , Van Slyke, D D , Dole, V P , Emerson, K , Hamil- 
ton, P B , and Archibald, R. M Copper Sulfate Method for Measuring Specific 
Gravity ,of Whole Blood and Plasma, New York, Josiah Macy, Jr Founda- 
tion, 1945 
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lished,!® although two investigators have failed to demonstrate satisfactory 
correlation between the specific gravity of the plasma or serum and its protein 
content The propriety of using this method in determinations on grossly abnormal 
blood IS still open to question 

In an attempt to evaluate at least a portion of the error of this method in our 
laboratories, duplicate estimates of hemoglobin content were made by two inde- 
pendent technicians in 191 cases Statistical analysis of the differences revealed 
no significant systematic error on the part of either technician, that is, regarding 
the mathematical sign of the differences, the mean difference was — 0 01 ±0 016 
Gm per cubic centimeter The standard deviation of the distribution of the dif- 
feiences was ± 0 22 Gm per cubic centimeter Taking twice the standard deviation 
as indicating the significant limits of variability, 95 per cent of the absolute differ- 
ences between duplicate estimations were within 044 Gm per hundred cubic centi- 
meters Utilizing the fact that the standard deviation of differences is equal to V2 
times the standard deviation about the mean, one can estimate from the variation of 

13 (a) Phillips and others Barbour, H G , and Hamilton, W F The 

Falling Drop Method for Determining Specific Gravity, J Biol Chem 69 625 
(Aug) 1926 (b) Moore, N S, and Van Slyke, D D The Relationships 

Between Plasma Specific Gravity, Plasma Protein Content, and Edema in 
Nephritis, J Clin Investigation 8 337 (April) 1930 (c) Weech, A A , Snell- 

ing, C E, and Goettsch, E The Relationship Between Plasma Protein Content, 
Plasma Specific Gravity, and Edema in Dogs Maintained on a Protein Inadequate 
Diet and in Dogs Rendered Edematous by Plasmapheresis, ibid 12 193 (Jan ) 
1933 (d) Nugent, R L, and Towle, L W The Specific Gravity of Synthetic 

Solutions of Serum Albumin and Serum Globulin, J Biol Chem 104 395 
(Feb ) 1934 (e) Weech, A A , Reeves, E B , and Goettsch, E The Relation- 
ship Between Specific Gravity and Protein Content in Plasma, Serum, and 
Transudate from Dogs, ibid 113 167 (Feb ) 1936 (/) Kagan, B M A Simple 

Method for the Estimation of Total Protein Content of Plasma and Serum 
II The Estimation of Total Protein Content of Human Plasma and Serum py the 
Use of the Falling Drop Method, J Clin Investigation 17 373 (July) 1938 {g) 

Ashworth, C T , and Adams, G Blood Specific Gravity Studies, J Lab & Clin 
Med 26 1934 (Sept ) 1941 (/i) Kagan, B M Studies on the Clinical Significance 
of the Serum Proteins I The Protein Content of Normal Human Venous and 
Capillary Serum and Factors Affecting the Accuracy of Its Determination, ibid 
27 1457 (Aug) 1942 (t) Atchley, J , Bacon, R , Curran, G, and David, K 

A Clinical Evaluation of the Copper Sulfate Method for Measuring Specific 
Gravities of Whole Blood and Plasma, ibid 30 830 (Oct ) 1945 {]) Hynes 

M , and Lehmann, H The Accuracy of Haemoglobin Determination by the 
Copper Sulfate-Blood Gravity Method in Indian Soldiers, J Physiol 104 
(Jan ) 1946 (fe) Meyer, F L , Abbott, W F , Allison, M , and McKay, C 
Comparison of Plasma Protein Concentration, Hemoglobin and Hematocrit Valuec 
Determined by Chemical Methods and Calculated from Specific Gravity, Arch 
Biochem 12 359 (March) 1947 

14 (a) Zozaya, J A Physiochemical Study of Blood Sera, J Biol Chem 
110 599 (Aug ) 1935 (fc) Looney, J M The Relation Between Specific 
Gravity of Blood Serum and Its Protein Concentration, J Lab & Clin Med 
27 1463 (Aug) 1942 

15 All errors given in this paper are standard errors 
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differences between two determinations of hemoglobin content, the variation about 
a mean value for hemoglobin content Thus, the standard deviation about the mean 

_ I Q 22 

equals — , or ± 0 156 Gni , and 95 per cent of the values might be expected 
V2 

to fall within twice the standard deviation (±0 31 Gm ) or, at an assumed 
mean of 13 Gm per hundred cubic centimeters, within ±24 per cent of the mean 
The last value, then, is an estimate at a fiducial limit of 095 of the error in 
determination of hemoglobin concentration by the method of observed differences 
in specific gravity 

Similar treatment of the differences in 191 duplicate estimations of plasma 
protein contents gave a mean difference of + 0 003 ±0015 Gm per hundred 
cubic centimeters when the mathematical sign of the differences was taken into 
consideration The standard deviation was ± 0 20 Gm , again, if twice the 
standard deviation were taken as indicating the significant limits of variability, 
95 per cent of the differences might be expected to fall within 040 Gm per 
hundred cubic centimeters Again, the 95 per cent expected variation about a 


mean plasma protein value was 


±040 

=: = ± 0 28 Gm , or within ± 3 / per cent 

V2 


of a mean of 7 5 Gm per hundred cubic centimeters When one again assumes 
a fiducial limit of 0 95, ± 3 7 per cent is an estimate of the error in determination of 
plasma protein content by the method of observed differences in specific gravity 
Hematoertt Reading — All hematociit readings were made with Wintrobc 
tubes,^® utilizing oxalated venous blood The tubes were centrifuged routinely 
for one hour at 3,300 revolutions per minute in a centrifuge with a radius of 15 cm 
from the midpoint of the hematocrit tube, or at 4,000 revolutions per minute 
in a centrifuge with a radius of 10 cm from the midpoint of the tube This 
resulted in equal centrifugal force in the two centrifuges The buffy coat layer 
was not included in the reading In an attempt to evaluate the personal error 
involved in reading the hematocrit, duplicate readings were made by two inde- 
pendent technicians in 192 cases Statistical analysis of the results, taking the 
mathematical sign of the differences into consideration, revealed that there was 
a slight systematic variation between the work of the two technicians The 
mean difference was — 0 082 ± 0 017 cc per hundred cubic centimeters, a 
systemic error of only 0 18 per cent at a mean of 45 0 cc per hundred cubic centi- 
meters The standard deviation of the frequency distribution of the differences 
was ± 0 24 per cent, and 95 per cent of the absolute differences might be 
expected to be within 0 48 per cent The 95 per cent level of variability about 

, , .1 0 24 

a mean is given by the calculation 2 X , or ± 0 34 per cent, this variability 

V2 

being due to the error involved in the reading of a hematocrit Therefore, at a 
mean of 45 per cent and a fiducial limit of 0 95, this error is estimated at 076 
per cent Moreover, the error has been shown to be systematic , on the average, one 
technician read slightly, but significantly, higher than the other 

In the attempt to evaluate the error in the hematocrit readings due to 
differences in tubes and to the personal error introduced by a single observer, 

16 Wintrobe, M M Clinical Hematology, ed 25, Philadelphia, Lea & 
Febiger, 1946 

17 International Centrifuge Catalogue, 1944 
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fifty-two determinations were made on the same blood, utilizing fifty-two different 
tubes, all of which were read by the same person The mean hematocrit reading 
in this experiment was 47 84 per cent, with a standard deviation of ± 0 27 per 
cent This indicates that 95 per cent of observations might be expected to fall 
within ±0 54 per cent (twice the standard deviation), or ± 1 13 per cent of the 
mean 


The variance due to the error involved in reading a hematocrit has been 

estimated at 017, or 00289, per cent The variance due to this source of error 
plus the error introduced by the use of different tubes has been estimated 


at 027, or 0 0729, per cent The difference between these two variances, or 
0 0440 per cent, is a rough estimate of the variance introduced by differences in 
hematocrit tubes The latter source of error, therefore, appears to outweigh the 
personal error 


Delermmation of Cell Constants — The cell constants, mean cell volume, mean 
cell hemoglobin and mean cell hemoglobin concentration, were routinely calculated 
in the usual manner A preliminary discussion of the error involved in the 
determination of these ratios and of the variability of normal values seems 
indicated at this point 


The normal mean cell volume for healthy adults is commonly stated to be 
87 cubic microns and the normal range from 82 to 92 cubic microns.^® The mean 
has been confirmed, but the basis on which the normally accepted range rests is 
probably less secure Pearson,2o m 1897, reported an equation for the standard 
deviation of a ratio of hvo variables where the coefficient of variation of the 
numerator and denominator and the degree of correlation between them are 
known 

, I ;I 


SD 




in which S D is the standard deviation of the ratio ^ r is the mean of the 

^ X 

first variable, x, y is the mean of the second variable, y, 


are the coefficients of variation of the two variables, r and y, expressed as simple 
proportions rather than as percentages, and ^xy is the coefficient of cor- 
relation of X and y 

One may assume, for the moment, that one is dealing with a single sample 
of blood and that repeated erythrocyte counts and hematocrit determinations 
have been made In this instance r is zero, since separate subsamples are used 
for the determinations The coefficients of variation due to error inherent 
in the procedures have been estimated in the foregoing paragraphs Applying 


18 Wintrobe, M M (a) (6) i®, (c) Direct Calculation of the Volume 

and Hemoglobin Content of the Erythroc 3 i:e, Am J CIm Path 1 147 (March) 
1931 

19 Wintrobe, M M (a) (&) (c) Wintrobe, M M Blood of 

Normal Men and Women, Bull Johns Hopkins Hosp 53.118 (Sept) 1933, 
Anemia, Arch Int Med 54 256 (Aug) 1934 

20 Pearson On a Form of Spurious Correlation Which May Arise when 
Indices Are Used in the Measurement of Organs, Proc Roy Soc London 60 489, 
1897 
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these data to the preceding equation, the expected variation in the mean cell volume 
can be calculated Assuming a single estimate of the erythrocyte count 

(v^=0 078), a single hematocrit determination 0 0057) , and single values 

for the mean (x = 5,000,000 cells per cubic millimeter and y = 43 5 per cent) the 
computation is 


43 5 

lOV (0078)2 + (00057)2 

AT 


= 87 V 61 16 X 10-^ 

= ± 87 (7 82 X 10-2) 

= ±: 6 8 cubic microns 21 

This value signifies that in a single sample of blood, with means as just 
assumed, 95 per cent of the determined values for mean cell volume may be 
expected to fall within a range of twice the standard deviation, or 73 4 to 100 6 
cubic microns The utilization of the average of duplicate erythrocj^e counts 
and hematocrit determinations in the calculation of the values for mean cell 

SD 

volume would reduce the variation to £_ , or ± 4 8 cubic microns and 

YT 


thereby reduce the range for 95 per cent of the values to 77 4 to 96 6 cubic microns 

* 1 

The utilization of the average of additional determinations in a similar manner 

would reduce the error further, in the proportion of -7=, m which it is the number 

vn !< ' 


of determinations averaged 

One may now consider a population of normal men, for whom the mean 
erythrocyte count is 5,500,000 cells per cubic millimeter, the mean hematocrit read- 
ing is 47,8 per cent and the respective standard deviations, based on duplicate 
determinations, are ± 380,000 cells and ±30 per cent (These standard deviations 
are only an estimate and serve here simply as an illustrative assumption The 
literature shows considerable variation from investigator to investigator 22 Simi- 


21 The constant 10 is introduced m order that the result may be expressed 
in cubic microns 

22 (a) Ashworth and Adams (&) Wintrobe (c) Wintrobe, M M , and 

Miller, M W Normal Blood Determinations m the South, Arch Int Med„ 
43 96 (Jan) 1929 (d) Wmtrobe, M. M Blood of Normal Young Women 

Residing in a Subtropical Chntate, ibid 4/^ 287 (Feb ) 1930 (e) Foster, P C , 
and Johnson, J R Oxygen Capacity and Hemoglobin Content of Normal Blood 
of Men, Proc Soc Exper Biol & Med 28 929 (June) 1931 (/) Walters, O S 

Normal Erythrocyte, Hemoglobin, and Packed Cell Volume Standards^ in Young 
Men, J Lab & Clin Med 19 851 (May) 1934 (g) Linneberg, L L, and 

Schartum-Hansen, H Hemoglobin Content of Blood and Number and Volume 
of Red Blood Corpuscles in Healthy Men and Women, Norsk mag f Isegevidensk. 
96*832 (Aug) 1935 (/i) Price-Jones, C , Vaughn, J M, and Goddard, H M 

Hematological Standards of Healthy Persons, J Path & Bact 40 503 (May) 
1935 (t) Osgood, E E Normal Hematological Standards, Arch Int Med 

56 849 (Nov) 1935 (;) Belk, P , Curtis, E, and Wilson, M Erythrocyte 

Counts, Hemoglobin and Erythrocyte Volume in Normal Young Meri and Women 

(Footnote continued on next page) 
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larly, the variability of hemoglobin concentration in a sample of healthy men ma> 
be estimated as ± 0 90 Gm , at a mean of approximately 16 Gm per hundred 
cubic centimeters This standard deviation for the erythrocyte count of a popu- 
lation IS only slightly greatei than Berkson’s standard deviation for repeated 
duplicate determinations on the same sample The discrepancy between theory and 
“observation” may well be a result of the sampling bias introduced by the prob- 
ably not infrequent statistical malpractice of repeating, because of too rigid cri- 
teria of acceptability, those counts which look “off” and then accepting only 
those which appear more “reasonable,” discarding the “off” counts as errors in 
technic, when actually they may well be chance variations ) These values would 
have corresponding coefficients of variation of 6 91 and 6 28 per cent One may 
assume that the correlation coefficient between these two determinations is 0 60 
(The correlation coefficient, as calculated from data appearing in the literature,-' 
likewise shows considerable variation, ranging from 010 to 0 75 The value 
quoted previously is a working estimate In the present study, the correlation 
coefficients for 143 male control subjects aged 15 to 30 were 0 529 for erjthrocyte 
count and hematocrit reading, 0 569 for hemoglobin concentration and erythrocyte 
count, and 0 782 for hematocrit reading and hemoglobin concentration On 
substitution of the aforementioned assumed values in the equation, the standard 
deviation of the mean cell volume is estimated to be ±52 cubic microns The 
mean plus or minus twice this value indicates an estimate of the range within which 
95 per cent of the values of mean cell volume for the assumed population might be 
expected to fall The range would be 76 6 to 97 4 cubic microns In this instance, 
the utilization of additional erythrocyte counts and hematocrit readings, to calculate 
the mean cell volume for each person, would not reduce the variation b> 

— ^ , but by somewhat less, for in following such a procedure one can only 

Vn 

approach the true biologic variation 

In a similar manner, assuming approximate coefficients of variation of the 
hematologic determinations, as mentioned previously, one can calculate the expected 
ranges of the other cell constants, mean cell hemoglobin and mean cell hemoglobin 
concentration For determinations on a single blood sample, then, the means and 

Residing in the Eastern United States, Am J Clin Path 6 487 (Sept ) 1936 
(/i) Hamre, C J, and Wong, K K L Hematologic Values for Normal Chil- 
dren Three, Four and Five Years of Age Living in Hawaii, Am J Dis Child 
60 22 (July) 1940 (/) Hamre, C J , and Wong, K A Survey of Hemoglobin 
and Blood Cell Levels of Pre-School Children, Special Publication 34, Hawaii 
Academy of Science, 1940 (in) Hamre, C J , and Au, M H Hematologic 
Values for Normal Healthy Men Sixteen to Twenty-Five Years of Age, J Lab 
& Clm Med 27 1231 (July) 1942 (;i) Heath, C W The Hemoglobin of 

Healthy College Under-Graduates and Comparisons with Various Medical, Social, 
Physiologic and Other Factors, Blood 3 566 (May) 1948 (p) Valentine, W N , 

and Neel, J V A Statistical Study of the Variables in Subjects with Thalas- 
semia Minor, Am J M Sc , to be published (/>) Pnee-Jones, C The Concen- 
tration of Hemoglobin in Normal Human Blood, J Path & Bact 34 779 (Nov ) 
1931 (g) Myers, V C , and Eddy, H M The Hemoglobin Content of Human 

Blood, J Lab & Clin Med 24 502 (Feb ) 1939 

23 Wintrobe and Miller 22 c Foster and Johnson Walters -^f Linneberg and 
Schartum-Hansen --s Belk, Curtis and Wilson --J 
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standard deviations are 29 0 ±23 micromicrograms for mean cell hemoglobin and 
34 ± 0 45 per cent for mean cell hemoglobin concentration, utilizing single hemato- 
logic determinations m computation of the ratios The standard deviations would be 


reduced bv if the average of duplicate determinations were employed m the 
V2 


computation 

One may assume that in the case of a population sample, the correlation coef- 
ficient between erythrocyte count and hemoglobin concentration and between 
hemoglobin concentration and hematocrit reading is 0 60, and that standard devia- 
tions for the population are as previously mentioned (erythrocyte count, ± 380,000 
cells , hemoglobin concentration, ± 0 90 Gm , and hematocrit reading, ±30 per 
cent), thus giving, at their respective means, coefficients of variation of 691 per 
cent, 5 62 per cent and 6 28 per cent In a normal population, then, the ranges 
of variability of 95 per cent of values about the means of the mean cell hemoglobin 
and mean ceil hemoglobin concentration become 29 0 ± 3 4 micromicrograms and 
34 ± 3 6 per cent, respectively 


By utilizing the averages of repeated determinations for each person, one can 
only approach the true biologic variation 

Diffcicnhal Count — Blood films were prepared from free-flowing capillary 
blood by the cover slip technic The prepared films were routinely stained with 
Wright’s stain The differential counts were made only by physicians Two 
hundred or more consecutive cells were differentiated All films were checked by 
one of us ( J V N or F M S ) , and in cases of apparent discrepancies, addi- 
tional cells were differentiated and averaged with the previous differential count 
The question of the error involved in the differential count, expressed as a 
percentage, received adequate treatment by Goldner and Mann - ‘ They stated the 
belief that the greatest error was the statistical error of sampling and that the 
variability could, m spite of skewness of distribution in case of means on either 
side of 50 0 per cent, be estimated with reasonable accuracy by the formula for 


the standard deviation of a percentage The formula is S D 




where n 


IS the number of cells counted, p is the estimate of the mean percentage of the 
cell in question and q is 100 — p Thus, at a mean neutrophil count of 60 per cent, 


based on the differentiation of 200 cells, 6' D 




60x40 


200 


• = ± 3 46 per cent, and 


95 per cent of successive differential counts on 200 cells of this blood might be 
expected to fall within ±69 per cent of the mean of 60 per cent Ponder and 
others stated that a considerable portion of the error m differential counts 
depended on the technics of preparation 


Rehcniocyfe Coimf— Reticulocytes were stained vitally by the method described 
by Osgood and Wilhelm 25 Smears were then prepared in the usual manner and 
counterstained with Wright’s stain The number of reticulocytes per 3,000 eryth- 
rocytes was counted in each case and the percentage computed 


24 Goldner, F M , and Mann, W M The Statistical Error of the Differen- 
tial White Count, Guy’s Hosp Rep 88 54 (Jan ) 1938 

25 Osgood, E E , and Wilhelm, M M Reticulocytes, J Lab & Clin Med 
19 1129 (July) 1934 



584 


ARCHIVES OF INTERNAL MEDICINE 


The variation involved in the estimates of reticulocytes on a percentage basis 
(not in absolute number, since this would likewise involve the error of estimation 
in the erythrocyte count) may probably be assumed to follow the gaussian curve 
of error in a manner similar to that of the error in the differential counts If such 
is the case, limits of variability for 95 per cent of values may be estimated at 


1X99 


3,000 

on a total of 3,000 cells 


■ , or ± 0 36 per cent, at a mean of 1 per cent and with the count based 


Laboratory Checks — Further to insure the reliability of our hematologic pro- 
cedures, from time to time during the course of the study a 10 cc sample of venous 
blood was drawn from a subject, unknown to the staff of technicians The sample 
was divided into two of the usual 5 cc portions and treated in the laboratory as 


Table 1 — Mean Hematologic Values and Standard Deviations 
in United States Army Personnel 


Obsoriation * 

Number 

of 

Subjects 

Mean 

and Standard 
Error 

Standard 

Deviation 

Erythrocyte count 

25 

6,874,000 ± 114,000 

-f* 570|000 

Hemoglobin concentration 

25 

16 97 ±019 

±0 93 

Hematocrit reading 

25 

47 94±060 

±2 50 

Mean cell volume 

25 

89 9 ± 1 4 

±70 

Mean cell hemoglobin 

25 

295±04 ' 

±20 

Mean cell hemoglobin concentration 

25 

33 4 ± 0 3 

±14 

Leukocyte count 

24 

8,034 ± 481 

± 2,359 

Neutrophils 

18 

CO C ± 1 8 

±77 

Lymphocytes 

IS 

S03±15 

±66 

Monocytes 

18 

60±06 

±2 6 

Eosinophils 

18 

28±04 

±19 

Plasma protein value 

25 

7 60 ± 0 OS 

±0 38 


* In this and subsequent tables, erythrocyte count Is evuressed in cells per cubic millimeter 
hemoglobin concentration, in grams per hundred cubic centimeters, hematocrit reading, in per 
cent, mean cell volume, in cubic microns, mean cell hemoglobin, in roicromicrograms, mean cell 
hemoglobin concentration, in per cent, leukocyte count, in cells per cubic millimeter, differential 
count values, in per cent, and plasma protein values, in grams per hundred cubic centimeters 

the blood of 2 individual subjects Analysis of the differences in fifteen such 
tests indicated variations within the limits of error of the technics 


CONTROL STUDIES ON AMERICANS 

The mean values and lespective standard deviations for the various hematologic 
procedures performed on 25 United States Army volunteers are presented m 
table 1 The subjects formed a group of healthy young men who had a rather 
heterogeneous racial background For instance, the series included second gen- 
eration Japanese and Chinese Hamre and others 22 L-m found no significant racial 
differences in the cellular elements of the blood in persons in the Hawaiian islands, 
having studied the problem rather extensively in a variety of age groups 

It may be noted in table 1 that the mean values for the various hematologic 
determinations agree with the usually accepted means The variabilities about 
the means, however, are somewhat higher than the usual standards This ques- 
tion of acceptable variability has been discussed and will be returned to again 
near the end of this report 
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STATISTICAL PROCEDURES 

Although every effort was made to establish two subpopulations within the 
cities of Kure and Hiroshima comparable in all respects except exposure to an 
atomic bombing, there existed within each of these two populations considerable 
hematologic variability, introduced by such well recognired factors as age and sex 
Comparison of the two populations in terms of the means and the standard error 
of the difference is a relatively crude statistical procedure, since in these cir- 
cumstances the standard error of the means, on which the evaluation of the sig- 
nificance of any observed difference rests, receives a substantial contribution of 
variation from the aforementioned factors, which are of no particular interest in 
the present study In order to refine the comparison of the two groups, each epi- 
lated person was paired at random with a control subject of the same sex and of 
similar age The differences betw'cen the corresponding hematologic values of these 
pairs were then treated statistically Once pairs had been established, the same 
pairs were retained for all subsequent analysis Since only those persons who 
had been seen tw'ice were included in this paired series, the total number of pairs 
w'hich could be established was far less than the number of observations, so that 
this procedure, while inherently more sensitive, entailed sacrificing a considerable 
number of observations How'ever, the procedure did avoid, in part, the necessity 
of establishing multiple regression equations for adequate comparison of the tw'O 
groups It was felt that the survey w'as not sufficiently complete, in many respects, 
to justify treatment of the data by the more elaborate analysis of covariance 

PRESENTATION OE DATA 

Ova -All Blood Picture — Table 2 presents the mean, standard deviation, and 
standard error of the mean for all the hematologic determinations carried out in 
Hiroshima and Kure, as well as a summary of the gross differences between 
subjects in the tw'o cities These differences are expressed m two w'ays, first as 
the differences between the means of the various determinations carried out in 
the two cities, and secondly as the mean differences between the senes of the 
aforementioned paired individual subjects In both methods, the / statistic w'as 
used to evaluate the significance of any observed difference With samples of 
this size, any value of / m excess of 2 0 indicates a difference significant at the 
95 per cent probabihtj level, whereas a value in excess of 2 6 denotes a differ- 
ence significant at the 99 per cent probability level Differences greater than 
twice their errors, corresponding to a t value in excess of 2 0, are printed in 
bold face type in all tables Differences are listed wuth an arithmetical sign, 
-f- indicating a higher value for controls, and — indicating a higher value for 
epilated persons 

Because most of the hematocrit determinations w'ere made during the latter 
part of the study, there w'ere not sufficient duplicate observations on the same 
persons to warrant an analysis by differences of the established pairs, a fact which 
resulted in the omission also of the analysis of mean cell volume and mean cell 
hemoglobin concentration by this method The small number of reticulocyte 
counts likewise did not justify an analysis of the differences of established pairs 
These omissions are also evident in subsequent tables 

A number of interesting facts emerge from a study of table 2 

1 Determinations of erythrocyte count and hemoglobin concentration, by both 
types of analysis, w^ere slightly lower in Hiroshima than in Kure Hematocrit 
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values were also lowei in Hiroshima These differences are of statistical sig- 
nificance There is, on the othei hand, no significant difference with respect to 
differences in mean cell volume, mean cell hemoglobin or mean cell hemoglobin 
concenti ation The differences between the two senes, epilated subjects and 
control subjects, thus apear to be quantitative lather than qualitative However, 
a discussion of standard deviations appears later in this repoit 

2 Leukocyte levels were practicallj identical in the two cities and were prob- 
ably on the high side by American standards However, there appealed to be 
slight differences in the percentage values for some of the various types of 
leukocytes By comparison with Kure, the number of lymphocytes show'ed an 
absolute depression of 1 39 per cent in Hiroshima, and the number of eosinophils w'as 
elevated by 1 83 pei cent These differences, although small, are statistically 
significant 

3 Plasma protein values were slightly higher in Hiioshima than in Kure 
but the significance of the difference is problematic In both cities, plasma protein 
values \vere slightly elevated by American standaids 

4 For every hematologic characteristic studied, the standard deviation was 
larger m Hiroshima than m Kure Taken singly, these differences are not strik- 
ing However, because of the large numbeis involved, they are, in several cases, 
statistically significant, as indicated by the F test, on which data are included in 
table 2 With the number of degrees of freedom involved here, a value of F 
in excess of 1 16 indicates a difference significant at the 95 per cent probability level 
and one in excess of 1 24 exceeds a 99 per cent probability level Six of the thirteen 
values exceed the 95 per cent level and four of these, the 99 per cent level More- 
over, the facts that the differences are, in all instances, in the same direction and 
that the value for F, m all instances, exceeds 1 08 are of themselves of great sig- 
nificance It mav be concluded that the Hiroshima population studied was hema- 
tologically more variable than that studied in Kure 

There were, then, a number of slight, yet statistically significant, differences 
between the peripheral hematologic pictures in the two cities The appreciation of 
the meaning of these differences can perhaps be furthered through additional 
analysis of the data with respect to these questions 

1 Is there evidence that any particulai age or sex group contributed dispro- 
portionately to the observed differences’ 

2 Is there evidence that the traumatic injuries and flash burns wdnch w^ere so 
frequent and severe in Hiroshima played a role m the hematologic difference^ 

3 Is there evidence that the amount of radiation over and beyond the minimal 
epilating dose, as estimated by distance from the hypocenter of the explosion, 
extent of epilation or degree of seventy of radiation sickness, influenced the final 
picture ^ 

Relation Betxvcen Age and Sei and Rest>onse to Atomic Bombing — A break- 
down of the results of hematologic observations on tne control and epilated groups, 
with respect to age and sex, is given in tables 3 and 4 Data are not distinguished 
with respect to sex at ages below 14 Although the control figures on normal 
Japanese subjects bring out the number of facts of general hematologic interest, 

26 Snedecor, G W Statistical Methods Applied to Experiments in Agricul- 
ture and Biology, ed 4, Ames, Iowa, Iowa State College Press, 1946 



Table 3 — Relation Between Age and Sex and Hematologic Findings m 


Observation 
Erythrocyte count 

Age, 

Years » 

0-9 

1014 

15-19 

20-S9 

40 and above 



Subjects In Kure 




Male 

A 



Ecmale 

X 

■> 

Number 

99 

111 

101 

52 

90 

Mean and 
Standard Error 

4.714.000 ± 38,000 

4.616.000 32,000 

4.882.000 H- 37,000 

4.804.000 63.000 

4.562.000 ± 48,000 

Standard 

Deviation 

±0 378 
±0 340 
±0 368 
±0 383 
±0 457 

Number 

84 

95 

77 

Mean and 
Standard Error 

4.633.000 ± 52,000 

4.386.000 ± 48,000 

4.188.000 ± 42,000 

Standard'' 

Deviation 

±368,000 

±166,000 

±372,000 

Hemoglobm concentration 

0-9 

ISC 

12 6o ± 0 OSO 

-4-0 93 





10-14 

187 

12 86-4-0 063 

-4±86 





15-19 

118 

14 19 -4- 0 105 

-4-1 14 

157 

12 96-4-0 080 

-4-100 


20-39 

61 

14 45 ± 0 122 

±0 87 

96 

12 69±0126 

±1,24 


40 and above 

90 

13 04 ± 0 140 

±1 33 

77 

12 26 ±0132 

±116 

Hematocrit reading 

09 

119 

39 11 -4- 0 22 

-4-2 41 





10 14 

171 

39 93-4-015 

-4-2 00 





1519 

116 

44 05 ± 0 32 

*+-3 40 

137 

40 93 -4- 0 23 

-4-2 74 


20 39 

44 

46 14 ^ 0 45 

-4-2 96 

77 

40 67 -4- 0 40 

+"3 5o 


40 and above 

74 

45 0S±0 43 

±3 69 

64 

39 88 ± 0 43 

±3 47 

Mean cell volume 

0-9 

95 

83 23-4-055 

-4-5 35 





10-14 

109 

85 06 0 55 

-4-5 76 





15 19 

99 

88 15 -4- 0 64 

-4-6 34 

67 

86 88-4-0 76 

-4-619 


20 39 

44 

9100±0 69 

-4±8S 

77 

89 08 -4- 0 80 

-4-706 


40 and above 

74 

93 22 ±0 82 

±7 09 

64 

90 13 ± 0 75 

±6 04 

Mean cell hemoglobm 

09 

99 

2C85±01S 

±1 76 





10 14 

111 

27 68 -4- 0 18 

-4-191 





15-19 

101 

29 25 -4- 0 19 

-4-1 89 

84 

28 24 -4- 0 22 

±L97 


20 39 

61 

30 17 - 4 - 0 27 

-4-1 94 

95 

28 75 ± 0 25 

-4-240 


40 and above 

90 

30 67 ± 0 22 

±212 

77 

29 36 ± 0 25 

±2 20 

Mean cell hemoglobin concentra- 








tion 

09 

105 

32 28-4-0 13 

-4-135 



A 


10-14 

ISO 

32 24 -4- 0 09 

-4-107 





15-19 

99 

32 49-4-014 

’+'1 35 

73 

31 94 -4- 0 14 

-4-122 


20 39 

43 

32 65 ± 0 25 

-4-1 62 

77 

31 76±017 

±48 


40 and above 

75 

31 99 ± 0 19 

±1 64 

64 

31,87 ± 0 17 

±137 

Leukocyte count 

09 

100 

12,570 ±312 

±3,124 





10-14 

112 

9,073 -4- 206 

-4-2,177 





15 19 

101 

9,926 - 4 - 245 

-4-2,467 

84 

9,655 -4- 202 

-4-2,403 


20-39 

52 

8,942-4-277 

■+'1,995 

95 

9,415 -4- 267 

-4-2,607 


40 and above 

88 

9,284 ± 240 

±2,251 

75 

8,500 ± 228 

±1,972 

Neutrophils 

09 

100 

48 80 ± 0 82 

±819 





10-14 

112 

50 36 "+■ 0 79 

“t“8 35 





15-19 

101 

54 78-4-079 

-4-7 96 

84 

61 19 -4- 0 87 

±798 


20-39 

52 

6C83±122 

-4-8 78 

95 

57 13 -4- 0 94 

-4-9 21 


40 and above 

88 

57 11 ± 1 05 

±9 97 

75 

56 48 ± 0 90 

±783 

Lymphocytes 

0-9 

100 

32 89 -4- 0 70 

-4-6 98 





10-14 

112 

33 21 -4- 0 75 

-4-7 89 



7 


15-19 

101 

28 14 -4- 0 56 

-4-5 67 

84 

25 96 -4- 0 72 

•4-6 60 


20-39 

52 

26 59-4-0 94 

-4-6 79 

95 

2709 ±067 

-4-666 


40 and above 

88 

28 89 ± 0 90 

±8 53 

75 

30 33 ± 0 81 

±7 02 

Monocytes 

0-9 

100 

657-4-021 

-4-2 OS 





10-14 

112 

620-4-0 18 

-4-1 89 





15 19 

101 

6 64 -4- 0 23 

-4-2 36 

84 

5 70 0 22 

-4-2 03 


20-39 

52 

6 29 -4^ 0 25 

-4-1 79 

95 

6 30 ± 0 24 

-4-237 


40 and above 

88 

6S8±032 

±3 02 

75 

6 17 ± 0 23 

±2 03 

Eosinophils 

0-9 

100 

11 58 -4- 0 79 

-4-7 89 





10-14 

112 

10 07 -4- 0 67 

-4-7 Oi* 





15-19 

101 

10 49 -4- 0 78 

-4-7 91 

84 

7 51 -4- 0 60 

-4-5 51 


20-39 

52 

10 48 -4- 1 16 

-4-8 37 

95 

960-4-076 

-4-7 62 


40 and above 

88 

7 06 ±0 45 

±4 24 

75 

6 91 ± 0 65 

±4 83 

Plasma protein value 

0-9 

136 

7 46 -4- 0 04 

-4-0 48 





1014 

187 

7 49±0 04 

-4-0 60 





15 19 

118 

7 64-1-0 04 

-4-0 46 

157 

7 69 -4- 0 04 

-4K)48 


20 39 

51 

7 5 ±0 08 

-4-0 57 

96 

7 78 -4- 0 05 

-4^)48 


40 and above 

90 

7 57 ± 0 05 

±0 48 

77 

7 70 ± 0 06 

±0 53 

Reticulocyte count 

09 

7 

0 84 -4-0 14 

-4-0 37 





10-14 

.11 

0 85 -4- 0 09 

-4-0 31 





1519 

25 

0 73 -4- 0 06 

-4-0 28 

28 

1 10 -4- 0 05 

-4-0 29 


20 39 

15 

1 11 -4- 0 10 

-4-0 40 

14 

0 92 ± 0 11 

-4-0 41 


40 and above 

16 

0 75 ± 0 08 

±0 32 

17 

072±007 

-4K)28 


• In this and the subsequent table, data for subjects under 14 are not differentiated according to sex 
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Control and Epilated Subjects Mean Values and Differences Between Means 


Subject in Hiroshima 


Mean Difference ± 
Standard Error 


f — 

Number 

85 

79 

94 

46 

74 

Mean and 
Standard Error 

4.676.000 ± 38,000 

4.682.000 ± 39,000 

4.698.000 ± 46,000 

4.813.000 ± 72,000 

4.408.000 ± 61,000 

Standard 

Deviation 

±346,000 

-+-346,000 

±447,000 

-+-490,000 

±529,000 

Number 

72 

106 

73 

127 

12 34 ± 0 077 

-+4) 87 


150 

12 55 0 082 

±100 


140 

13 73 ± 0 112 

-+-1 32 

165 

47 

14 47 ±0193 

-+-1 32 

107 

73 

13 39 ± 0 165 

-+-1 41 

73 


Mean and 
Standard Error 

Standard 

Deviation 

Male 

Subjects 

4.464.000 -+- 41,000 

4.223.000 -+- 43,000 

4.081.000 ± 48,000 

-+-346,000 

±447,000 

±410,000 

+ 38,000 ± 54,000 

— 36,000 -t- 60,000 

— 16,000 ± 59,000 

— 9,000 -t- 89,000 
+164,000 ± 78,000 

12 78-+-0084 

12 21-+-0118 

12 03-+-0155 

-M 05 
-+-1 22 
±1 32 

+0 31 -+-0 12 
+0 31-+-0 10 
+0 46-+- 015 
— 0 02 -+- 0 23 
+0 55 ± 0 22 


Female 

Subjects 


+169,000 ± 66,000 
+163,000 ± 64,000 
+107,000 ± 64,000 


+0 18:i:012 
+0 38 ±0n 
+0 23 ± 0 20 


120 

143 

135 

38 63 -+- 0 23 

S9 35±0 25 

43 28 ± 0 30 

-+-2 53 
±3 00 
±3 46 

122 

40 78-+-0 24 

-+-2 65 

+0 48 -+- 0 32 
+0 58 -+- 0 29 
+0 77 -+- 0 44 

+0 15 ± 0 33 

36 

46 00 -+- 0 51 

-+-3 04 

85 

40 24-+-0 38 

-+-3 46 

+0 14 ± 0 67 

+0 43 ± 0 55 

57 

43 90 -+- 0 56 

±4 20 

59 

39 86-+- 0 44 

±3 39 

+1 18 -+- 0 71 

+0 02 ± 0 62 


81 

83 40-+-0 56 

-+-5 00 

77 

84 40 ± 0 60 

-+-5 29 

90 

84 18-+-0 60 

-+-5 66 

36 

91 33-+-0 94 

±5 66 

57 

94 72 -+- 0 96 

-+-7 21 


62 

SS13-+-072 

i:5 66 

84 

90 57 -+- 0 82 

“4-7 48 

59 

92 39 -+- 1 01 

±7 75 


— 017±078 
+0 66 ± 0 81 

+3 97 ± 0 88 —1 25 ± 1 06 

—0 33 ± 1 29 — 1 49 ± 1 S5 

— 150±126 — 226±126 


85 

26 76 ± 0 24 

-+-2 24 




+0 09 ± 0 30 

• 

79 

27 17 ± 0 23 

-+-2 00 




+0 51 -+- 0 29 


94 

28 23 -+- 0 23 

-1-2 24 

71 

28 65 -+- 0 25 

-+-2 12 

+1 02-+- 0 30 

—0 41 ± 0 33 

46 

29 96 ± 0 34 

-+-2 33 

106 

28 97-+-0 24 

-+-2 52 

+0 21 -+- 0 43 

— 0 22-+-0S5 

73 

30 36 ± 0 31 

±2 65 

73 

29 38 -+- 0 30 

-+-2 54 

+0 31 -+- 0 38 

— 0 02 -»- 0 39 


32 11 ± 0 12 

32 09 ± 0 13 

33 43^:013 
33 33 ± 0 17 
32 11 ± 0 22 


32 14 ± 0 89 
30 11 ± 0 69 
27 46 ± 0 81 
27 08 ± 1 12 
2664 ±077 


6 06 ± 0 23 
6 42 ± 0 27 
6 30 ± 0 22 

6 63 ± 0 34 

7 20 ± 0 33 

12 08 ± 0 89 
12 14 ± 0 83 
IS 93 ± 1 09 
9 34 ± 1 11 
S72±066 

7 62 ± 0 05 
764±004 
7 86 ± 0 04 
7 63 ±009 
7 37 ± 0 06 

0.92 ±017 
0 90 ± 0 10 

0 84 ± 0 12 

1 06 ± 0 13 
0 79 ±007 


31 94 ± 0 12 
32 00 ±015 
32 08 ±016 


+017 ±018 
+0 15 ± 0 16 
+0 00 ± 0 19 
— 0 78 ± 0 30 
— 012±029 


±8 29 
±7 39 
±10 61 
±7 42 
± 5 55 


+0 75 ± 1 13 
+3 10 ± 1 16 
+0 68 ± 0 98 
—0 49 ± 1 46 
+1 95 ± 1 18 

+0 51 ± 0 31 
—0 22 ± 0 32 
+0 34 ± 0 32 
—0 34 ± 0 42 
— 0 32 ± 0 46 

—0 50 ± 1 19 
— 2 07 ± 1 07 
— 3 44 ± 1 34 
+1 14 ± 1 61 
— 1 66 ± 0 80 

—0 06 ± 0 06 
— 0 15 0 06 

— 0 21 ± D 06 
— 0 13 ± 0 12 
+0 20 ± 0 08 

—0 08 ± 0 22 
— 0 05 ± 0 13 
— 0 11 ± 0 13 
+0 05 ±016 
—0 04 ± 0 11 


—0 00 ± 0 18 
—0 24 ± 0 23 
— 0 21±023 


87 

79 

95 

47 

73 

12,805 ± 386 
11,791 ± 363 
10,394 ±803 

9,053 ± 342 

8,555 ± 274 

±3,606 

±3,226 

±2,956 

±2,347 

±2,338 

84 

105 

75 

9,338 -+-267 

8,481 ±218 

8,233 ± 258 

-+-2,449 

-+-2,236 

±2,230 

+ 270-+-600 
—1,820 ±420 

— 460-1-400 

— no ±440 
+ 720 -+-360 

+320 ±370 
+940-+-350 
+270 ± 350 

87 

49 53±107 

-+-10 00 






79 

51 19 -+- 1 01 

-+- 9 02 




— 0 83 -+- 1 28 


95 

52 64 -+- 1 09 

-+-10 61 

84 

58 13 -+- 1 13 

-+-I0 31 

+2 14 -+^ 1 35 

+3 06 -+- 1 43 

45 

56 68±1 30 

±8 75 

103 

57 34-1-0 85 

^866 

+0 25 -+- 1 78 

—0 21 -t- 1 27 

71 

67 76 -+- 1 03 

± 866 

73 

57 76 ± 0 97 

±8 29 

— 0 65 -+- 1 47 

—1 28 ± 1 82 


— 0 50±104 
+0 94 ± 1 00 
+2 23 ± 1 23 


—0 00 ±0 32 
+0 16 ± 0 33 
— 0S7±039 


— 2 28 ± 1 02 
—0 61 ± 1 05 
—1 43±089 


— 0 09 ±006 
+0 17 ± 0 07 
+ao7±oos 


—0 28 ± 0 18 
— 002±034 
—0 17 ± 0 12 
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these findings will not be discussed at this time but will be considered in anothei 
paper It is apparent f i om the tables that there was no clear and consistent 
tendency for any particular age or sev group to contribute disproportionately to 
the observed differences in erythrocyte count, hemoglobin content and hematocrit 


Table 4 — Relation Betzvecn Age and and Hematologic Findtngz Comparison of Mean Differences 

of Established Pans, Grouped According to Age and 


Male Subjects remale Subjects 





A 


A 




Alcan Difference 


Mean Difference 


Age, 


and 


and 

Observation 

Years 

Number 

Standard Error 

Number 

Standard Error 

Erythrocyte count 

0» 

55 

+ 3,000 -*-59,000 




30 It 

55 

-f 3,000 -+- 09,000 




15-19 

91 

— 45,000 -+- CC,000 

42 

-H10,000 -*- 84,000 


20 39 

31 

—131,000-1-92,000 

6C 

-1-114,000 -1- 81,000 


•10 and abore 

49 

-f232,ODO Mr 92,000 

48 

-1-210,000 * 70,000 

Hemoglobin concentration 

0 9 

5C 

-f 0 29 ± 0 1C7 




10-14 

55 

-f 0 22 -*- 0 104 




15 19 

04 

-fO 24 -4- 0 ICO 

42 

-to 24 -*- 0 182 


20 39 

32 

— 0 25 -*- 0 280 

68 

-f 0 28 -*- 0 221 


40 and aboie 

51 

-fO 69*0 289 

49 

-1-0 27 * 0 2o0 

Mean cell hemoglobin 

09 

55 

-f 0 4G -+- 0 312 




10 14 

55 

-hO 50 -*- 0 357 




15 19 

94 

-f0 71 -+- 0 254 

40 

— 0 30 -*- 0 390 


20 39 

31 

— 0 05 -*- 0 454 

65 

-f 0 04 * 0 371 


40 and above 

49 

— 0 13*0 440 

47 

— 0 59 * 0 4oS 

Leukocj te count 

0-9 

71 

+ 218*560 




10-14 

Cl 

—1,484 * 499 




1519 

87 

— C04 * 879 

39 

— 64 -t- 533 


20 39 

29 

— 155 *590 

CS 

-f1,4Z7*399 


40 and abore 

52 

-f 320*374 

51 

-f 500 * 390 

Neutrophils 

09 

CO 

—1 87 * 1 77 




1014 

55 

—1 27*1 81 




15-19 

79 

— 1 29 -+- 1 43 

37 

-1-4 59*2 18 


20-39 

30 

-f 0 40 -t- 2 15 

C9 

-f 0 14 * 1 59 


40 and nbo\e 

62 

—0 85 * 1 93 

51 

—2 00*1 77 

Ljmphocytes 

09 

CO 

-f 2 33 -*- 1 44 




10 14 

5”) 

-f 1 55 * 1 46 




15-19 

79 

-1-1 76 * 1 07 

37 

-fl 65*1 53 


20 39 

30 

-fO 07 -1- 1 68 

C9 

-m2 -*- 1 15 


40 and abore 

52 

-f2 88*1 47 

51 

-1-3 90 * 1 49 

Monocytes 

09 

GO 

-1-0 88 -1-0 35 




10 14 

55 

—0 06 M- 0 40 




15 19 

79 

-f 0 07 -*- 0 31 

37 

—0 61*042 


20 39 

SO 

—0 43 -*- 0 54 

69 

-1-0 38 -t- 0 42 


40 and abo\ e 

52 

—0 75*0 42 

51 

—0 15 * 0 42 

Eosinophils 

09 

60 

— 1 40 -*- 1 60 




aO-14 

55 

— 0 53 -*- 1 15 




15 19 

79 

— 0 34 -*- 1 23 

37 

— 3 86 M- 1 70 


20 39 

30 

-fl 33 -*- 1 49 

69 

— 0 88 -*- 1 09 


40 and above 

52 

—0 81 * 1 15 

51 

—2 41 * 1 IS 

Plasma protein value 

09 

5C 

—0 09 * 0 07 




1014 

56 

— 0 18 -*- 0 08 




15 19 

94 

—0 16 -*-0 06 

42 

-1-0 07 * 0 10 


20-39 

32 

—0 05 -t- 0 09 

67 

-f 0 18 * 0 07 


40 and above 

49 

-to 18 -*- 0 09 

49 

— 0 01 -*- 0 OS 


value Rather, the over-all difference for these determinations seems to be due 
to contributions from most of the groups studied Thus, in table 4, for instance, 

27 Snell, F M Observations on the Hematological Values of the Japanese, 
to be published 
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SIX of the eight differences m erythrocyte count and seven of the eight differences 
in hemoglobin content agree in sign with that for the group as a whole There 
were, however, a few apparently disproportionate responses of particular sex and 

Table 5 — Relation Bchveen Extent of Associated Tiainnahc Injuiy and But ns and Hematologic Findings 
foi Epilated Persons Coinpatisoii of Mean Values Accotdmg to Extent of Injury 



Subjects in Group 1 * 

Subjects in Group 2 

Subjects in Group 3 

A — ^ 


/ 

Mean and 



Mean and 


Mean and 

Obsen ntion 

No 

Standard Error 

InO 

Standard Error 

No 

Standard Error 

Eritlirocyte count 

m 

4,624,000 ±36,000 

294 

4,512,000 ± 29,000 

89 

4,574,000 ± 60,000 

Hemoglobin concentration 

303 

12 80 ± 0 079 

411 

12 78± 0 005 

105 

12 06 ± 0 137 

Hematocrit reading 

26S 

40 00 ± 0 232 


41 08 ± 0 199 

03 

41 41 ± 0 384 

Mean cell volume 


87 48 ±0 528 

254 

88 09 ±0 472 

76 

88 42 ± 0 733 

Mean cell hemoglobin 

190 

28 44 ± 0 176 

294 

28 61 ± 0 157 

89 

28 28 ± 0 252 

Mean cell hemoglobin concentration 

26S 

32 33 ± 0 091 

352 

32 15 ± 0 074 

93 

32 07 ± 0 164 

Leukocyte count 

199 

10,394 ± 228 

290 

9,089 ± 179 

88 

9,477 ±319 

Neutrophils 

190 

53 80 ±0 730 

294 

54 70 ± 0 601 

86 

55 29 ± 1 009 

Lymphocytes 

190 

28 16 ± 0 572 

294 

28 12 ± 0 401 

86 

27 63 ± 0 824 

Monocytes 

190 

6 33 ± 0 163 

294 

0 42 ± 0 146 

86 

641±0217 

Eosinophils 

190 

11 51 ± 0 619 

294 

10 94 ± 0 484 

80 

10 18 ± 0 894 

Plasma protein value 

302 

7 67 ±0032 

411 

7 63 ±0 027 

105 

7 64 ± 0 050 

Reticulocyte count 

37 

0 934 ± 0 069 

68 

0 922 ± 0 065 

17 

0 874 ± 0 070 


• In this and the subsequent table, group 1 indicates those persons with no injuries, or with minor burns and glass cuts, 
group 2, those with moderately severe first, second or third degree burns involving up to approximately lO per cent of the 
body area, or with comparable other traumatic injury, and group 3, those with burns in\olving more than 10 per cent 
of the body area, or with other types of severe traumatic injury 


Table 6 — Relation Between Extent of Associated Ttatinialic Injuiy and Bums and Hematologic Findings 
fot Epilated Persons Comparison of Mean Diffetences Between Established Pans 
According to Extent of Injury of Epilated Subjects 


Subjects in Group l Subjects in Group 2 Subjects in Group 3 

*■ , , « , , K 


Observation 

No 

Mean Difference 
and 

Standard Error 

No 

Mean Difference 
and 

Standard Error 

No 

Mean Difference 
and 

Standard Error 

Erythrocyte count 

135 

+ 154,000 ± 51,000 

214 

+20,000 ± 39,000 

05 

—47,000 ± 63,000 

Hemoglobin concentration 

139 

+0 46 ± 0 138 

210 

+0 22 ± 0 107 

66 

+0 23 ± 0 180 

Mean cell hemoglobin 

135 

+012±0239 

212 

+0 22 ±0192 

03 

+0 72 ± 0 308 

Leukocyte count 

143 

+10 ± 53, 

221 

—20 ± 237 

00 

—54 ± 422 

Neutrophils 

133 

+0 80 ± 1 133 

210 

— 1 62 ± 0 924 

66 

— 1 46 ± 1 663 

Lymphocytes 

133 

+1 93 ± 0 862 

210 

+1 82 ±0 716 

60 

+2 00±1322 

Monocytes 

133 

—017 ± 0 256 

210 

+012 ±0 220 

06 

+0 36 ± 0 341 

Eosinophils 

133 

— 2 20 ± 0 863 

210 

—0 44 ± 0 659 

60 

— 0 61 ± 1 181 

Plasma protein value 

139 

— 0 07 ± 0 05 

214 

+ 0 22 ± 0 038 

60 

+0 17 ± 0 088 


age groups, which, taken at their face value, are statistically significant It should 
be borne in mind that on the basis of chance alone values in 5 per cent of t tests 
may be expected to exceed the value of 2 0 This variation also occurred m 
determination of the cell constants, even though there was no significant over-all 
tendency The fact that the two different analytic approaches failed in many 
instances to yield confirming results lessens the weight to be given to these 
findings 
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The total leukocyte count and the percentage of neutrophils and monocytes, 
which showed no significant gross differences in table 2, likewise showed no 
clearly consistent tendencies on the breakdown, although there were several 
minor differences which may, in the light of future research, prove significant 
The decrease in percentage of lymphocytes and the increase in percentage of 
esinophils recorded in Hiroshima apparently occurred in groups of all ages and 
both sexes Differences in plasma protein values, although statistically significant 
in many of the groups, fell into no simple pattern Reticulocyte counts, likewise, 
showed no significant pattern 

Relation Between Traumatic Injuries and Flash Burns and Hematologic 
Observations — As noted previously, many epilated subjects received, in addition 
to the radiation, flash burns, glass cuts and injuries from other flying debris The 
possibility that the observed differences between subjects in Kure and those in 
Hiroshima were actually due to these associated injuries rather than to the factor 
of irradiation had to be explored Accordingly, Hiroshima subjects were classified 
into three groups, group 1 consisting of those persons with no injuries or with 
minor burns and glass cuts, group 2 consisting of those with moderately severe 
first, second or third degree burns involving up to approximately 10 per cent of 
the body area, or with roughly comparable other traumatic injury, and group 3 
consisting of those who received either burns of varying severity involving more 
than 10 per cent of the body area or other types of severe traumatic injury The 
records of lelatively few persons, who could not be readily classified from the 
available data, were not incorporated into the analysis The mean values in these 
three groups, and the mean differences between the established pairs, are shown 
in tables 5 and 6 

The significance of the various trends shown here has been investigated by 
an analysis of the variance between and within groups There was a tendency 
for the erythrocyte count to be higher for those subjects who received the 
severest injuries This tendency is evident in both table 5 and table 6 but is 
statistically significant only in table 6 Moreover, inspection of tables 5 and 6 
reveals that values for hemoglobin concentration and hematocrit reading tend to 
vary in the same manner as do those for erythrocyte count, although the trend 
IS not statistically significant by this analysis One faces, then, the paradox that 
those persons most severely burned or otherwise injured at the time of the 
bombing later showed a tendency to an increased number of erythrocytes, with 
correspondingly higher values for hemoglobin concentration and hematocrit read- 
ing This point will be discussed further later in this report The explanation 
of the over-all differences between subjects in Kure and those in Hiroshima does 
not he here 

In table 5 there is indicated a tendency to a lower leukocyte count for those 
receiving the severest injury, but this tendency, although statistically significant 
m table 5, is not borne out in table 6, therefore, its validity may be questioned 

Relation Between Amount of Radiation and Hematologic Observations — 
Although all the subjects m Hiroshima included in this study allegedly experi- 
enced scalp epilation, which is probably the most reliable single criterion of the 
absorption of large amounts of whole body radiation, there undoubtedly existed, 
within the group, considerable variation in the actual dose received, which may 
have varied from the minimal epilating dose with this type of irradiation (about 
300 r) up to the maximum tolerated by a few persons (say 700 r) Moreover, it is 
likely that a few persons included in the study did not experience true radiation 
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epilation One hundred and ninety-three of 924 persons, or 20 9 per cent of those 
reporting epilation, were more than 2 kilometers from the hypocenter at the time 
of the explosion, whereas the Joint Commission found that only 8 3 per cent of 
the cases of epilation which they studied in the weeks immediately following 
the bombing were in persons who had been beyond the 2 kilometer zone ^ How- 

Table 7 — Relation Between Distance from Hypocentei and Hematologic Findings Comparison of Mean 

Values According to Distance 


Distance from Hypocenter 



r" 

0 to IKm 


M 

1 to 2 Km 


Over 2 Km 

Jl 



Mean and 

r — 

Mean and 


Mean and 

Observation 

No 

Standard Error 

No 

Standard Error 

No 

Standard Error 

Erythrocyte count 

135 

4,129,000 ± 47,000 

378 

4,530,000 ± 25,000 

116 

4,610,000 ± 44,000 

Hemoglobin concentration 

169 

12 89 ± 0 113 

518 

12 85 ± 0 058 

186 

12 77±0096 

Hematocrit reading 

138 

41 38 ±0 318 

440 

41 07 ± 0 178 

169 

40 80± 0 298 

Mean cell volume 

103 

89 46 ± 0 745 

328 

88 46 ± 0 382 

108 

86 69 ± 0 618 

Mean cell hemoglobin 

135 

28 96±0205 

377 

28 57 ± 0 122 

121 

27 97 ± 0 225 

Mean cell hemoglobin concentration 

138 

32 44 ±0132 

440 

32 19 ± 0 063 

163 

32 06 ±0119 

Leulvocyte count 

135 

9,966 ± 277 

393 

9,706 ± 156 

116 

10,652 ± 299 

Neutrophils 

133 

53 82 ±0840 

390 

55 52 ± 0 490 

115 

64 03 ± 0 961 

Lymphocytes 

133 

26 55 ±0 603 

300 

28 30 ± 0 389 

115 

29 01 ± 0 844 

Monocytes 

133 

6 42 ± 0 213 

390 

6 30 ± 0 119 

116 

6 41 ± 0 228 

Eosinophils 

133 

13 07 ± 0 782 

390 

10 02 ± 0 3G0 

116 

997±0689 

Plasma protein value 

169 

7 66 ± 0 051 

518 

7 63 ± 0 023 

186 

771±0039 

Reticulocyte count 

27 

0 857 ± 0 097 

64 

0 975 ± 0 038 

29 

0 981 ± 0 109 


Table 8 — Relation Between Distance from Hypocenter and Hematologic Findings Comparison of Mean 
Difference Between Established Pairs According to Distance 





Distance from Hypocenter 





0 to 1 Km 

JL 


1 to 2 Km 

A 


Over 2 Km 



Mean Difference 


1 r 

Mean Dilferenco 


/V ^ 

Mean Difference 



and 


and 


and 

Observation 

No 

Standard Error 

No 

Standard Error 

No 

Standard Error 

Erythrocyte count 

93 

-b212,000 ± 65,000 

256 

+17,000 ± 33,000 

88 

—3,000 ± 65,000 

Hemoglobin concentration 

92 

-i-0 64 ±0154 

264 

+0 92 ±0 100 

90 

+ 0 48 ± 0 146 

Mean cell hemoglobin 

92 

— 0 20 ± 0 805 

250 

+0 44 ±0 152 

88 

+ 097±02a9 

LeuLocyte count 

91 

— 489 ±417 

277 

+ 323 ± 214 

88 

— 852 ±357 

Neutrophils 

83 

— 0 02±1427 

266 

—0 59 ± 0 834 

84 

— 1 05 ± 1 82 

Lymphocytes 

83 

-i-3 05 ±1 070 

206 

+1 23 ± 0 640 

84 

+ 186±0990 

Monocytes 

83 

-hO 09 ± 0 314 

266 

—0 00 ± 0 180 

84 

+ 0 20 ±0 349 

Eosinophils 

83 

— 2 11 ± 1 178 

266 

—0 48 ± 0 673 

84 

— 100± 0 088 

Plasma protein value 

92 

—0 10 ± 0 063 

264 

+0 04 ± 0 036 

90 

— 012±00S7 


ever, the two studies are not entirely comparable In order to analyze the 
possibility that those subjects who received the most radiation contributed dispro- 
portionately to the observed differences in the two series, the data have been broken 
down in three different ways In tables 7 and 8, the data are presented in 
terms of the subject’s distance from the hypocenter of the explosion, with indi- 
vidual subjects classified as to whether they were within 1 kilometer, between 1 and 
2 kilometers, or beyond 2 kilometers at the time of the explosion No attempt has 
been made in this analysis to evaluate further the shielding factor In tables 
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9 and 10, the data are presented in terms of the extent of scalp epilation reported 
by the subject, three grades of epilation were established, corresponding to loss 
of under one third of the hair, loss of between one third and two thirds, and loss 
of over two thirds Finally, in tables 11 and 12, the data have been analyzed 
according to the reported symptomatologic severity of the radiation sickness, as 


Table 9 — Relation Between Extent of Epilation and Hematologic Findings Comparison of Mean Values 


Subjects with Grade 1 Subjects with Grade 2 Subjects with Grade 3 

Epilation * Epilation Epilation 

A A A 


f 

Obsen Ttion 

JsO 

A ^ ^ 

Mean and 
Standard Error 

No 

Mean and 
Standard Error 

No 

Mean and 
Standard Error 

Erythrocjte count 

290 

4,542,000 ± 28,000 

110 

4,007,000 ± 45,000 

200 

4,404,000 ± 37,000 

Hemoglobin concentration 

432 

12 77 ± 0 004 

159 

13 00 ± 0 105 

260 

12 79±0092 

Hematocrit reading 

383 

40 87 ± 0 191 

135 

41 43 ±0 310 

223 

40 94 ± 0 2GS 

Mean cell volume 

2G3 

88 14 ± 0 443 

102 

88 24 ±0714 

104 

88 34 ± 0 605 

Mean cell hemoglobin 

295 

28 43 ± 0 142 

120 

28 03 ± 0 224 

200 

28 56 ± 0 200 

Mean cell hemoglobin concentration 

382 

32 07 ± 0 0 2 

135 

32 32 ± 0 122 

223 

32 35 ± 0 100 

Leukocyte count 

300 

10,040 ± 202 

120 

9,830 ± 242 

202 

9,550 ^ 211 

Neutrophils 

300 

54 52 rt 0 00 

120 

55 98 ± 0 82 

200 

54 61 0 73 

Lympbocj tes 

300 

28 80 ± 0 40 

120 

27 31 ± 0 09 

200 

27 16 ± 0 63 

Monocytes 

300 

0 42 ±014 

120 

5 98 ± 0 20 

200 

6 53 ± 0 17 

Eosinophils 

300 

10 24 ± 0 41 

120 

10 79 ± 0 70 

200 

1169±064 

Plasma protein value 

432 

7 04 2: 0 025 

159 

70S±0042 

200 

7 06 ± 0 037 

Reticulocite count 

54 

0 90S ± 0 060 

29 

0 002±OOS1 

To 

0 930 ± 0 068 

* In this and the subsequent table, grade 1 epilation indicates 
between one third and two thirds, and grade 3, loss of over two 

loss of 
thirds 

under one third 

of the 

hair, grade 2, loss i 


Table 10 — Relation Bchveen Extent of Epilation and Hematologic Findings Comparison of Mean 

Difference Between Established Pairs 


Subjects with Grade i Subjects with Grade 2 Subjects with Grade 3 

Epilation Epilation Epilation 

A A 1 — A 




Mean Difference 


Mean Difference 


Mean Difference 



and 


and 


and 

Obseivation 

No 

Standard Error 

No 

Standard Error 

No 

Standard Error 

Erythrocyte count 

205 

+37,000 ± 42,000 

83 

+25,000 ± 64,000 

142 

+107,000 ±50,000 

Hemoglobin concentration 

209 

+0 22 ±0 110 

SO 

+0 10 ± 0 160 

143 

+0 44±0 135 

Mean cell hemoglobin 

204 

+019 ±0189 

82 

+0 26 ± 0 290 

141 

+0 15 ± 0 242 

Leukocyte count 

221 

+ 120 ± 250 

S7 

— 548 ± 375 

140 

+ 21 ± 304 

Neutrophils 

203 

—0 29 ± 0 974 

87 

— 2 IS ± 1 373 

134 

+0 15 ± 1 072 

Lymphocytes 

203 

+0 95 ±0 714 

87 

+2 BB ± 1 175 

134 

+2 56 ± 0 823 

Monocytes 

203 

+0 19 ± 0 214 

87 

+0 52 ± 0 281 

134 

— 0 55 ± 0 255 

Eosinophils 

203 

— 0 85 ± 0 652 

87 

— 0 79 ± 1 155 

134 

— 1 40 ± 0 876 

Plasma protein y alue 

209 

—0 04 ±0 038 

so 

— 0 05 ± 0 070 

143 

+0 02 ± 0 051 


judged by the cocurrence of nausea, anorexia, malaise, vomiting, gingivitis, diar- 
rhea, pharyngitis, petechiae and purpura Grade 1 includes those persons with 
nausea and/or anorexia, grade 2, those with vomiting and/or malaise, with or 
without the symptoms of grade 1 , grade 3, those with gingivitis and/or diarrhea, 
with or without the symptoms of grades 1 or 2, and grade 4, those with phar- 
ingitis, petechiae and/or purpura, with or without the signs and symptoms of 
grades 1, 2 or 3 In all three analyses (tables 7 through 12) available data for 
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a few individual subjects, not readily classifiable, have been omitted This is 
admittedly a rough classification at the best, but it probably is as satisfactory as 
possible under the ciicumstances A statistical analysis revealed, as might have 


Iable 11 — Relaiton Between Seventy of Radiation Sickness and Hematologic Findings 

Comparison of Mean Values 



Subjects with Grade 1 
Radiation Sickness * 

Subjects with Grade 2 
Radiation Sickness 

Subjects with Grade 3 
Radiation Sickness 

Subjects with Grade 4 
Radiation Sickness 

X 

Observ ation 

f 

No 

Mean and 
Standard Error 

f 

No 

Mean and 
Standard Error 

No 

Mean and 
Standard Error 

No 

Mean and 
Standard Error 

Er\throcytc count 

43 

4,556,000 ± 61 000 

87 

4,578,000 ± 48,000 

201 

4,592,000 ± 33,000 

290 

4,460,000 ± 31,000 

Hemoglobin concentration 

97 

12 12 ±0110 

137 

12 87±0098 

260 

12 90 ± 0 079 

358 

12 90 ± 0 077 

Hematocrit reading 

90 

39 06 ±0 350 

127 

40 96 ± 0 307 

209 

41 20 ± 0 268 

313 

41 44 ± 0 219 

Mean cell volume 

39 

86 59 ± 1 06 

86 

87 91 ± 0 65 

175 

87 11 ± 0 52 

246 

89 70 ± 0 49 

Mean cell hemoglobin 

43 

27 76 ± 0 338 

94 

28 32 ± 0 262 

200 

28 11 ± 0 174 

291 

29 03 ± 0 157 

Mean cell hemoglobin 
concentration 

8G 

31 72 ± 0 152 

127 

32 08 ±0109 

209 

31 62 ± 0 093 

313 

32 36 ± 0 101 

Leukocyte count 

45 

10,811 ± 516 

98 

10,102 ± 317 

210 

9,795 ± 229 

288 

9,656 ± 170 

Neutrophils 

43 

53 75 ± 1 69 

97 

54 11 ± 1 02 

208 

54 82 ± 0 65 

278 

55 56 ±0 62 

Lj mphocytes 

43 

28 40 ± 1 15 

97 

2S90±0 74 

208 

28 56 ± 0 54 

278 

27 04 ± 0 47 

Monocytes 

43 

0 13 ± 0 28 

97 

6 44 ± 0 26 

208 

6 25 ± 0 17 

278 

6 42 ± 0 14 

Eosinophils 

43 

11 99 ± 1 19 

97 

9 91 ±0 80 

208 

929±044 

278 

10 17 ± 0 47 

Plasma protein value 

97 

7 54 til 0 059 

146 

7 69 ±0 04 

260 

7 65 ± 0 034 

358 

7 67 ± 0 029 

Reticulocyte count 

8 

1 176 ± 0 122 

21 

1 236 ±0113 

32 

0 844 ± 0 OSS 

55 

0 879 ± 0 055 


* In this and the subsequent table, grade l sickness indicates nausea and/or anorexia, grade 2, vomiting and/or malaise, with 
or without the symptoms of grade 1, grade 3, gingivitis and/or diarrhea, with or without the symptoms of grades 1 or 2, and 
grade i, pharyngitis, petechiae and/or purpura, with or without the symptoms of grade 1, 2 or 3 


Table 12 — The Relation Behveen Severity of Radiation Sickness and Hematological Findings 
Comparison of Mean Differences Behveen Established Pans 


Observation 
Erythrocyte count 
Hemoglobin concentration 
Mean cell hemoglobin 
I eukocyte count 
Neutrophils 
Lymphocytes 
Monocytes 
Eosinophils 
Plasma protein value 


Subjects with Grade 1 
Kadiation Sickness 


No 

Mean Difference 
and 

Standard Error 

25 

+25,000 ±110,000 

26 

+0 36 ± 0 242 

25 

+0 46 ± 0 601 

34 

+ 30 ±718 

31 

— 1 74 ± 2 439 

31 

+3 26±1909 

31 

+0 60 ±0 476 

31 

—1 97 ± 1 606 

26 

—0 02 ±0112 


Subjects with Grade 2 
Radiation Sickness 


No 

Mean Difference 
and 

Standard Error 

68 

+25,000 ± 62,000 

08 

+001 ±0154 

65 

— 0 22± 0 340 

72 

— 218 ±461 

72 

+1 28 ± 1 008 

72 

— 0 79±1182 

72 

—0 21 ±0 209 

72 

+0 03±1 331 

68 

— 0 10 ± 0 076 


Subjects witli Grade 3 
Radiation Sickness 


No 

Mean Difference 
and 

Standard Error 

128 

—11,009 ± 46,000 

132 

+0 22 ± 0 135 

127 

+0 65 ± 0 235 

129 

+ 120 ± 324 

120 

— 0 35 ± 1 128 

120 

+1 47 ± 0 879 

120 

— 0 00 ± 0 283 

120 

—0 95 ±0 829 

132 

+0 08 ± 0 050 


Subjects with Grade 4 
Radiation Sickness 

A 


No 

Mean Difference 
and 

Standard Error 

218 

+110,000 ±43,000 

221 

+ 038 ±0113 

217 

—0 04 ± 0 183 

221 

— 106 ±230 

210 

— 1 14 ± 0 920 

210 

+2 81 ± 0 703 

210 

+0 07 ± 0 216 

210 

—131 ±0669 

221 

—0 05 ± 0 039 


been expected, a high degree of positive association between these criteria for 
estimating the relative amount of radiation 

From a study of tables 7 through 12, three observations of some possible 
significance emerge 

1 The erythrocyte count showed a uniform tendency, as indicated in all these 
tables, to be lower in the groups presumably receiving the most radiation, whether 


9 
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9 and 10, the data are presented in terms of the extent of scalp epilation reported 
by the subject, three grades of epilation were established, corresponding to loss 
of under one third of the hair, loss of between one third and two thirds, and loss 
of over two thirds Finally, in tables 11 and 12, the data have been analyzed 
according to the reported symptomatologic severity of the radiation sickness, as 


Table 9 — Relation Between Extent of Epilation and Hematologic Tvidings Comparison of Mean Values 



Subjects with Grade 1 

Subjects With Grade 2 

Subjects with Grade 3 



Epilation * 


Epilation 


Tpllation 

A 



Mean and 


Mean and 

' ' 

Mean and 

Observation 

No 

Standard Error 

'iSO 

Standard Error 

^0 

Standard Error 

Erythrocj te count 

29G 

1,512,000 ± 28,000 

no 

1,007,000 ± 15,000 

200 

1,104,000 ± 37,000 

Hemoglobin concentration 

132 

12 77 ± 0 001 

159 

13 00 ± 0 105 

260 

12 79±0092 

Hematocrit reading 

3S3 

10 87 ± 0 191 

135 

11 13 ±0 310 

223 

10 94 ± 0 208 

Mean cell v olume 

205 

SS 11 ± 0 113 

102 

SS 21 ± 0 714 

101 

88 34 ± 0 005 

Blean cell hemoglobin 

295 

2S 13±0112 

120 

28 03 ± 0 221 

200 

28 56 ± 0 200 

Jlean cell hemoglobin concentration 3S2 

32 07 ± 0 0 2 

135 

32 32 ± 0 122 

223 

32.35 ± 0 100 

I/CuKocyte count 

300 

10,010 tfc 202 

120 

9,830 ± 212 

202 

9,550 ± 211 

Neutrophils 

300 

51 52 0 GO 

120 

o5 OS 0 S2 

200 

54 61 0 73 

Lymphocytes 

300 

28 60 ± 0 10 

120 

>7 31 ±0 09 

200 

27 10 ± 0 53 

Monocytes 

300 

012 ±011 

120 

5 98 ± 0 20 

200 

6 63 ± 0 17 

Eosinophils 

300 

10 21 ± 0 11 

120 

10 "9 ± 0 70 

200 

11 69 ±0 04 

Plasma protein v aluo 

132 

701 ±0025 

159 

7CS±0012 

200 

70fl±0037 

Reticulocyte count 

51 

0 9flS ± 0 000 

29 

0 002 ± 0 081 

>5 

0 930 ± 0 OGS 

* In this and the subsequent table, grade 1 epilation indicates lo's ol 

under one third 

of the 

hair, grade 2, loss of 

between one third and two thirds. 

and grade S, loss of over 

two thirds 




Table 10 — Relation Between Extent of Epilation and Hematologic Findings 

Comparison of Mean 


Difference Between 

Established Pans 




Subjects with Grade 1 

Subjects with Grade 2 

Subjects with Grades 



Epilation 


Epilation 


jipiintion 

K 


/ ■ 

Mean Difference 

/ 

Mean Difference 


Mean Difference 



and 


and 


and 

Observation 

No 

Standard Error 

No 

Standard Error 

^0 

Standard Error 

Erythrocyte count 

205 

+37,000 ± 12,000 

S3 

+25,000 ± 04,000 

112 

+107,000 ±50,000 

Hemoglobin concentration 

209 

+0 22 ±0 110 

SO 

+0 10 ± 0 ICG 

113 

*{-0 44 it 0 135 

Mean cell hemoglobin 

201 

+0 19 ± 0 189 

82 

+0 20 ± 0 290 

111 

+0 15 ± 0 242 

Leukocyte count 

221 

+ 120 ± 250 

v>7 

— 548 ± 375 

110 

+ 21 ±301 

Neutrophils 

203 

—0 29 ± 0974 

87 

— 2 18 ± 1 373 

134 

4-0 it 6V2 

Lymphocj tes 

203 

+0 95 -t- 0 711 

87 

+2 6B± 1 175 

134 

+2 56 ± 0 B23 

Monocytes 

203 

+0 19 -1- 0 214 

87 

+0 52 ± 0 281 

134 

— 0 55 ± 0 255 

Eosinophils 

203 

— 0 85 ± 0 052 

87 

—0 79 ± 1 155 

134 

—140 ± 0 870 

Plasma protein value 

209 

—0 04 ±0 038 

SO 

— 0 05 ± 0 070 

143 

+0 02 ± 0 051 


judged by the cocurrence of nausea, anorexia, malaise, vomiting, gingivitis, diar- 
rhea, pharyngitis, petechiae and purpura Grade 1 includes those persons with 
nausea and/or anorexia, grade 2, those with vomiting and/or malaise, with or 
without the symptoms of grade 1 , grade 3, those with gingivitis and/or diarrhea, 
with or without the symptoms of grades 1 or 2, and grade 4, those with phar- 
ingitis, petechiae and/or purpura, with or without the signs and symptoms of 
grades 1, 2 or 3 In all three analyses (tables 7 through 12) available data for 
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a few individual subjects, not readily classifiable, have been omitted This is 
admittedly a rough classification at the best, but it probably is as satisfactory as 
possible under the circumstances A statistical analysis revealed, as might have 


1 \BLE 11 — Relation Behveen Seventy of Radiation Sickness and Hematologic Findings 

Conipanson of Mean Values 



Subjects with Grade 1 
Radiation Sickness * 

Subjects with Grade 3 
Radiation Slekness 

Subjects with Grade 3 
Radiation Sickness 

Subiects vvitb Grade 4 
Radiation Sickness 

k 

Observation 

/ 

Xo 

Mean and 
Standard Error 

f 

No 

Mean and 
Standard Erroi 

No 

Mean and 
Standard Error 

No 

Mean and 
Standard Error 

Ervthrocvtc count 

43 

4,550,000 01 000 

S7 

4,578,000 ± 48,000 

201 

4,592,000 ± 33,000 

290 

4,400,000 ± 31,000 

Hemotlobin concentration 

or 

32 42 ±0110 

137 

12S7± 0 098 

200 

12 90 ± 0 079 

358 

12 90 ± 0 077 

Hematocrit rending 

00 

39 CO ± 0 350 

127 

40 90 ± 0 307 

200 

41 20 ± 0 208 

313 

41 44 ± 0 219 

Mean celi volume 

so 

SC 50 ± 1 00 

SC 

87 01 ± 0 05 

175 

87 11 ± 0 52 

240 

89 70 ± 0 49 

Mean cell hemoglobin 

43 

27 70 ± 0 33S 

94 

28 32 ± 0 202 

200 

28 11 ±0174 

291 

29 03 ± 0 157 

Mean cell hemoglobin 
concentration 

SC 

11 72 ± 0 152 

127 

32 0S±0100 

209 

31 02 ± 0 093 

313 

32 30 ± 0 101 

Leukocyte count 

45 

10,811 ±510 

OS 

10,102 ± 317 

210 

9,795 ± 229 

288 

9,656 ± 170 

keutrophih 

43 

53 V5 1 CO 

07 

51 11 ± 1 02 

208 

54 82 ± 0 05 

278 

55 66 ±062 

Lvmphocj tes 

43 

28 40 ± 1 15 

07 

2S00±074 

203 

28 50 ± 0 54 

278 

27 04 ± 0 47 

Monocytes 

43 

(> 13 ± 0 28 

97 

C44±02C 

208 

0 25 ± 0 17 

278 

6 42 ± 0 14 

Eosinophils 

43 

11 99 ± 1 19 

97 

9 91 ±0 80 

20S 

9 29 ± 0 44 

278 

10 17 ±0 47 

Plasma protein value 

97 

7 54 tfc ^ 050 

110 

7 09 ± 0 04 

200 

7 05 ± 0 034 

358 

7 07 ± 0 029 

Reticulocjte count 

S 

1 175 ± 0 122 

21 

1 23C±0113 

32 

0 844 ± 0 088 

55 

0 879 ± 0 035 


* In this and the subsequent table, grade i sickness indicates nausea and/or anorexia, grade 2, \oiniting and/or malaise, ivith 
or without tho sjmptoms ot grade 1, grade 3, gingivitis and/or diarrhea, with or without the 8>mptoms of grades 1 or 2, and 
grade 4, phnrvngiti«, petechine nnd/or purpura, with or without the sMnptoins of grade 1, 2 or 3 


Table 12 — The Relation Behveen Seventy of Radiation Sickness and Hematological Findings 
Companson of Mean Dtffeiences Behveen Established Pans 



Subjects with Grade l 

Subjects with Grade 2 

Subjects with Grade 3 

Subjects with Grade 4 


Radiation Sickness 

Radiation Sickness 

Radiation Sickness 

Radiation Sickness 


t' 

Moan Dillcrencc 
and 


Mean Difference 
and 


Mean Difference 
and 


Moan Difference 
and 

Observation 

No 

Standard Error 

No 

Standard Error 

No 

Standard Error 

No 

Standard Error 

Erytbrocjte count 

25 

+25,000 ± 110,000 

08 

+25,000 ± 02,000 

128 

—11,000 ± 46,000 

218 

+110,000 ± 43,000 

Hemoglobin concentration 

20 

+0 30 ± 0 242 

OS 

+0 01 ± 0 154 

132 

+0 22 ± 0 135 

221 

+ 0 38 ±0113 

Mean ceU hemoglobin 

25 

+0 40 ± 0 001 

05 

— 0 22 ± 0 340 

127 

+0 65 ± 0 235 

217 

—004 ±0183 

Leukocyte count 

34 

+ 30 ±718 

72 

— 218±4C1 

129 

+ 120 ± 324 

221 

~ 106 ± 230 

Neutrophils 

31 

— 1 74 ± 2 439 

72 

+1 28 ± 1 COS 

120 

— 0 35 ± 1 128 

210 

—114 ± 0 920 

Ljmphocytes 

31 

+3 20 ± 1 909 

72 

— 0 79 ± 1 182 

120 

+1 47 ± 0 879 

210 

+2 81 ± 0 703 

Monocytes 

31 

+0 00 ± 0 476 

72 

—0 21 ±0 299 

120 

—0 00 ± 0 283 

210 

+0 07 ± 0 216 

Eosinophils 

31 

—1 97 ± 1 006 

72 

+0 03 ± 1 331 

120 

— 0 95 ± 0 829 

210 

— 1 31 ± 0 669 

Plasma protein vmlue 

20 

—0 02 ±0112 

08 

— 0 10 ± 0 070 

132 

+0 08 ± 0 050 

221 

—0 05 ± 0 039 


been expected, a high degree of positive association between these ciiteiia foi 
estimating the relative amount of radiation 

From a study of tables 7 through 12, three observations of some possible 
significance emerge 

1 The erythrocyte count showed a uniform tendency, as indicated in all these 
tables, to be lower in the groups presumably receiving the most radiation, whether 
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judged by nearness to the hypocenter, by amount of epilation or by severity of 
radiation sickness There were no unequivocal or clearcut parallel variations 
in the hemoglobin concentration or hematocrit reading, although minor vari- 
ations were present 

2 By all three of the same standards, the depression of the lymphocyte 
count noted in table 2 appeared to be best defined for those who were most severely 
irradiated 

3 The elevation of the eosinophil count in irradiated persons, also brought 
out in table 2, likewise appeared best defined for the more heavily irradiated sub- 
jects (tables 7 through 10), although the data are not m complete agreement 
(tables 11 and 12) Whether this was a true effect of irradiation or merely 
reflected an increased incidence of parasitic infection in the heavily irradiated 
persons, due to lowered resistance and/or poorer food conditions, with increased 
infection at the time of the bombing, will be discussed further later in this 
report 

In the preceding section, it was noted that those subjects who had received 
the severest burns and trauma nevertheless appeared to show the highest 
erythrocyte counts The results reported in this section would seem to indicate 
that those who received the greatest amount of irradiation had at the time of 
writing the lowest erytlirocyte counts One plausible hypothesis that would 
bring these two tendencies into a single pattern is that of those persons who 
were heavily irradiated and also received severe burns or other injuries manj 
died This would explain, among the epilated survivors who composed this 
series, a relative deficiency of those persons with both severe injuries and severe 
irradiation and a relative excess of those severely burned but not heavily irradi- 
ated, and/or those severely irradiated but without extensive bums or other 
injuries It is felt that the present data are inadequate to serve as a basis for 
a rigorous test of this hypothesis 


COMMENT 

It may safely be assumed that the majority of persons m this series 
reporting epilation m consequence of the atomic bombing exhibited 
within two months after the event a major depression m the number of 
formed elements of the peripheral blood ^ The studies herein reported 
reveal that two years after the bombing the peripheral blood manifested 
almost complete recoveiy from this insult to the hemopoietic system 
However, there did appear to be a number of slight residua at the time 
of the study, of no apparent clinical significance but of definite statistical 
validity In this section we shall attempt an evaluation of the meaning 
of these findings First, however, as basic to any adequate discussion, 
the question of comparability of the control and the epilated populations 
on all scores except the irradiation factor must be considered 

The atomic bombing at Hiroshima produced sudden, widespread 
chaos Casualties mounted to the tens of thousands, and in spite of 
valiant attempts, adequate care of the survivors was almost completely 
lacking There was complete interruption of all normal economy for 

t 
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a period of many weeks, and relief supplies failed to meet the demand 
in many instances On the other hand, although Kure, the site of 
control observ^ations, was subjected to bombings over a period of several 
months, the casualties uere relatively few m number Although there 
undoubtedly occurred disorganization of the normal economy, the 
degree and duration were minor in comparison with Hiroshima Thus, 
the people weie not subjected to the extreme privations encountered 
in Hiroshima In the ensuing discussion, one question must constantly 
be kept m mind Are the differences m the hematologic values observed 
m the two groups actually a residual effect of ionizing irradiation, or 
are they related to the associated unhygienic and mnutritious aftermath 7 
Also, it must be recognized that the suiviving irradiated group were, 
within themselves, a selected group of the total population irradiated 

Eiythiocyte Count — It w'as indicated m table 2 that the irradiated 
population of Hiroshima had a mean erythrocyte count slightly below 
that of the nonirradiated population of Kuie, the difference amounting 
to 65,000 to 83,000 cells per cubic centimeter, or approximately 1 6 per 
cent of the Kure mean There w^as a correspondingly slight reduction 
in hemoglobin concentration (the difference was 0 26 to 0 30 Gm per 
hundred cubic centimeters, or about 2 1 per cent of the Kure mean) 
and in hematocrit reading (0 48 per cent , about 1 2 per cent of the 
Kure mean) Since there^were no significant differences relating to the 
cell constants, these differences were attributed to variations m the 
numbers of comparable cells rather than to qualitative effects on the 
erythrocytes The impoitant reservation relating to the spread of 
the distribution in Hiroshima will be discussed later m the paper 

The effect of ionizing irradiation on erythropoiesis has received 
considerable attention The information m the literature on the results 
of long-continued irradiation and that on effects of repeated small doses 
of radiation is not strictly applicable m the interpretation of the data of 
this study The literature on the erythrocytic response to acute 
exposures deals almost exclusively with the early picture and indicates 

28 (o) Minot, G R , and Spurling, R G The Effect on the Blood of Irradi- 
ation, Especially Short Wave Length Roentgen-Ray Therapy, Am J M Sc 
168 215 (Aug) 1924 (&) Shouse, S S , Warren, S L, and Whipple, G H 

Aplasia of Marrow and Fatal Intoxication in Dogs Produced by Roentgen 
Radiation of All Bones, J Exper Med 53*421 (March) 1931 (c) Lawrence, 

J H, and Lawrence, E O Biological Action of Neutron Rays, Proc Nat 
Acad Sc 22 124 (Feb ) 1936 (d) Lawrence, J H , and Tennant, R Com- 
parative Effects of Neutrons and X-Rays on the Whole Body, J Exper Med« 
66 667 (Dec) 1937 (e) Aebersold, P C, and Lawrence, J H The Physio- 
logical Effects of Neutron Rays, Am Rev Physiol 4 25, 1942 (/) Warren, 

S, and Dunlap, C E Effects of Radiation on Normal Tissue III Effects 

(Footnote continued on next page) 
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that there generally occurs a depression of erythropoiesis, with a 
resultant anemia within a few weeks, the seventy of which is roughly 
related to the dose The recovery from the anemia is relatively slow 
in comparison to the leukoc3hic recover}' Steamer and others 
administered 600 r of whole body ladiation to rats and then followed 
the peripheral hematologic pictuie for a total of one hundred and sixty 
days The lowest values for hemoglobin concentration and erythrocyte 
count nere observed on the eighteenth day and uere followed with a 
sharp recovery period However, on the average, recovery did not 
appear to be complete at any time w ithm the one hundred and sixty day 
period, although wuth the statistical measures employed, the differences 
betw'een irradiated and control animals weie not significant beyond the 
ninety-foui th day The w'ork of Jacobson and others -®"' " on the rabbit, 
although less conclusive statistically, tends to confirm the lesults of the 
w'ork on the rat Henshaw' and others obsen'ed relatively rapid 
recovery of the hematologic constituents in mice following single wdiole 
body exposures either to neutrons m doses up to 90 n or to gamma 

of Radiation on the Blood and the Hemopoietic Tissues, Including the Spleen, the 
Thymus and the Lymph Nodes, Arch Path 34 562 (Sept) 1942 (g) Beck, 

J S P , and Meissner, W A Radiation Effects of the Atomic Bomb Among 
the Natives of Nagasaki, Kyushu, Am J Clin Path 16 586 (Sept ) 1946 (/i) 

Cravei, B N Radioactive Emanations Their Nature, Mechanism of Action, 
Biological Effects, and Tolerance Limits, J Indust Hyg & Toxicol 29 196 
(May) 1947 (i) Cantnl, S T , Jacobson, L, and A^ickson, J J The Effects of 

Irradiation on the Blood and Blood Forming Tissues, MDDC 991, January 1943, 
declassified May 1946 (;) Bloom, W, and Jacobson L O Some Hematologic 

Effects of Irradiation, Blood 3 586 (May) 1948 (A.) Steamer, S P , Simmons, 

E L, and Jacobson, L O The Effects of Total Bod}' X Irradiation on the 
Peripheral Blood and Blood Forming Tissues of the Rat, MDDC 1319, USA 
EC (/) Suter, G M Responses of Hematopoietic System to X-Rays, MDDC 
824, declassified July 1947 (in) Howland, J W, and Warren, S L The Effects 
of Irradiation from the Atomic Bomb on the Japanese, MDDC 1301, USA 
E C (n) Jacobson, L O, and Marks, E K Comparative Action of 
Cyclotron Fast Neutrons and X-Ray II Hematological Effects Produced in 
the Rabbit by Fast Neutrons, MDDC 1372, U S A E C, June 1946, declassified 
Oct 1947 (o) Jacobson, L O , Marks, E K , Simmons, E L , Hagen, C W , 

and Zirkle, R E Effects of X-Rays on Rabbits II The Hematological Effects 
of Total Body X Irradiation in the Rabbit, MDDC 1174, July 1946, declassified 
July 1947 

29 Warren and Dunlap Cantnl, Jacobson and Nickson -®* Bloom and 
Jacobson Steamer, Simmons and Jacobson Suter ^si Jacobson and 
Marks 28 n 

30 Henshaw, P S , Snider, R S , Riley, E F , Stapleton, G E , and Sinkle, 
R E Comparative Late Effects of Single Doses of Fission Neutrons and of 
Gamma Rays, MDDC 1254, June 1946, declassified August 1947 
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rays in doses up to 700 r , the onl) signihcant late hematologic finding 
noted was the development of lymphomas 

On the other hand, the Japanese diet had for at least the five years 
previous to the study been deficient in man} respects a factor which 
did not favor adequate blood formation-" Fiom lecent surveys, the 
composition of the average Japanese diet during that peiiod can be 
estimated to have consisted of 60 Gm of piotem, 12 Gm of fat and 
400 Gm of carboh}drate howe\er, only about one tenth of the protein 
intake u as of animal origin " It has been stated that meat eaters 
a\erage a higher number of red cells than vegetal lans Whipple and 
Robscheit-Robbins *- ha^e extensively investigated the effects of vaiioiis 
nutrients on blood regeneiation lividence indicates then, that diet is 
an extreme!} important consideiation, and that m a population which 
originall} had an inadequate base line standaid the fuither innutritions 
circumstances created by the atomic bombing could conceivably have 
resulted in such hematologic difiereiices as are indicated heie Even 
the fact that er}throcyte \ allies appeared to be most depiessed in those 
persons v ho received the gi eatest amount of radiation may onl} indicate 
that these persons suffered the greatest material loss and so, economi- 
cally, fared particularly badly with consequent poor nutrition The 
factors of irradiation and innutritions conditions perhaps uere in effect, 
additive 

Leukocyte Count — There was found to be no significant difference 
betw^een mean leukocyte counts for the ii radiated and nonirradiated 
groups but there w'as a slight depression of lelative lymphocyte count, 
amounting to 1 39 to 2 02 per cent, and a slight elevation of relative 
eosinophil count, amounting to 0 99 to 1 83 pei cent The general 
increase in mean leukocyte count, in both epilated and control senes, 
w'as probably an expression of the frequent infections observed which 
w'ere minor but which did not eliminate persons from the series 

31 Wintrobe, M M The Erythiocyte in Man, Medicine 10 195 (May) 
1930 

32 Whipple, G H , and Robscheit-Robbins, G S Blood Regeneration in 
Severe Anemia Standard Basal Ration Bread and Experimental Methods, Am J 
Physiol 72 395 (May) 1925, Favorable Influence of Liver, Heart, and Skeletal 
Muscle in Diet, ibid 72 408 (May) 1925, Iron Reaction Favorable Arsenic and 
Germanium Dioxide Almost Inert, ibid 72 419 (May) 1925, Green Vegetable 
Feeding, ibid 72 431 (May) 1925, Influence of Striated and Smooth Muscle Feed- 
ing, ibid 79 260 (Jan) 1927, Influence of Kidney, Chicken and Fish Livers, and 
MHiole Fish, ibid 79 271 (Jan ) 1927, Influence of Dairj' Products on Hemoglobin 
Production, ibid 79 280 (Jan ) 1927 Whipple, G H Hemoglobin Regeneration 
as Influenced by Diet and Other Factors, J A M A 104 791 (March 9) 1935 
Protein Production and Exchange in the Body Including Hemoglobin, Plasma 
Protein and Cell Protein, Am J M Sc 196 609 (Nov ) 1938 
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The extreme sensitivity of the lymphocyte to acute ionizing irradiation 
has been appreciated for many decades/^ but recovery has been said 
to be adequate within a relatively short time It has been recently 
reported, however, that in the rabbit, the lymphocyte count was depressed 
for a period of ninety days after acute exposure to 800 r Other 
investigators have reported that in the case of rats exposed to large 
single doses of whole body radiation, a possible discernible effect was 
observable in the lymphopoietic tissue as long as thirty-five days later, 
even though recovery, as indicated by the state of the peripheral blood, 
was essentially complete at thirty days^®*^ 

Our data do suggest that there possibly existed greater residual 
depression of the lymphoc 3 ’^te count in those persons who received the 
heavier doses of radiation, but likewise they may indicate that it was 
these groups which showed the greatest increase in percentage of eosino- 
phils Eosmophilia is of recognized occurrence during the recovery 
phase m acute exposure to ionizing irradiation in as much as 10 to 
20 per cent of cases * However, for the most part, eosmophilia is 
related to chronic or repeated exposure The duration of eosmophilia 
following acute exposure has received little attention The high inci- 
dence of parasitic infection undoubtedly accounts for the rathei high 
values obsen'ed m the controls,®^ but whether the t datively higher 
values in the Hiroshima subjects were an expression of increased 
parasitic disease cannot be stated without further study The unhygienic 
conditions so prevalent in Hiroshima for several months after the 
bombing certainly would have favored transmission and increased 
morbidity If this was the causal relation, the depression of the 
lymphocyte count was perhaps only a compensatory depression, in view 
of the similar mean leukocyte counts An increased incidence of 
parasitic infection m Hiroshima may, of course, be a partial explana- 
tion of the difference in erythrocyte counts 

33 Minot and Spurhng Heineke, H Ueber die Einwirkung der Roentgen- 
strahlen auf Tiere, Munchen med Wchnschr 50 2090, 1903 

34 Minot and Spurling^sa Martland, H S Occupational Poisoning in 
Manufacture of Luminous Watch Dials General Review of Hazard Caused by 
Ingestion of Luminous Paint, with Special Reference to the New Jersey Cases, 
J A M A 92 466 (Feb 9) , 552 (Feb 16) 1929, The Occurrence of Malignancy 
in Radioactive Persons, Am J Cancer 15 2435 (Oct ) 1931 

35 (tj) Duffs (f,) Weech, A A , Goettsch, E, and Reeves, E B Nutritional 
Edema in the Dog I Development of Hypoproteinemia on a Diet Deficient in 
Protein, J Exper Med 61 299 (March) 1935 
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Pksma Protein Values — The plasma protein values in Hiroshima 
were slightly elevated over those in Kure Whether this was on a basis 
of nutrition or of irradiation cannot be decided at the present time To 
the extent that plasma protein levels could be taken as a criterion for 
gross malnutrition,®®^ there was no evidence of the possible greater 
impairment of nutrition m Hiroshima discussed previously The high 
levels of plasma protein observed in both cities are noteworthy Similar 
high levels were observed by the Joint Commission, using the copper 
sulfate method, in 1945 ^ The determination of plasma protein values 
by the copper sulfate gravity method depended on certain constants, 
derived from a study of American subjects The necessary studies to 
deteimine whether the extrapolation to Japanese subjects was a valid 
procedure have not been carried out at the time of writing It is pos- 
sible that the character of the Japanese diet was reflected m the 
constituents of the blood to the point where a given value for specific 
gravity did not have the same significance for the two groups 

Vauahon — Perhaps one of the more significant statistical findings 
to emerge from this study is the greater variability of individual hemato- 
logic values m the irradiated group in comparison with those of the 
control group In the case of determinations concerned with the 
erythroid elements, this greater variability seems to be due chiefly 
to the fact that counts for a certain fraction of the population, for rea- 
sons not entirely evident, had failed to return to normal levels, with 
a resultant increased spread in the distribution of individual determina- 
tions That considerable qualitative and quantitative variability of 
hematologic recovery after irradiation exists within various animal 
species IS a well recognized fact ®® For leukocyte determinations in 
which the mean total counts are similar, the explanation is more 
obscure 

The fact that the standard deviations recorded for the control 
population are considerably greater than those commonly accepted 
may lead some to question the validity of conclusions concerning relative 
variability Throughout this investigation, we have been particularly 
conscious of procedural errors We have attempted to evaluate the 
limitations of the various hematologic methods by as precise an estima- 
tion as possible of the errors involved in the determination of each 
value These attempts have indicated that there was a substantial error 
due to inherent deficiencies of the methods, and also to personal mter- 

36 Warren and Dunlap Bloom and Jacobson 28 J Steamer, Simmons and 
Jacobson 
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pretations of the “end point ” The reflection of these errors in the 
values foi cell constants has been pointed out in some detail On 
the basis of certain statistical considerations, the expected langes of the 
constants for 95 per cent of values have been found to be considerably 
larger than those generally accepted as describing the range of normal 
values For instance, Wintrobe^® stated that 98 per cent of normal 
determinations of mean cell volume would fall within dr 8 0 cubic 
microns of the mean. 87 0 cubic microns Ninety-eight per cent of the 
frequencies represent dr 2 7 standard deviations . therefore, 1 stand- 

~ SO 

ard deviation is — '2T~ ’ appi oximately dr 3 0 cubic microns We 

have indicated, on the basis of calculations utilizing certain estimates 
of the variability of the hematocrit reading and the erythrocyte count 
and their correlation coefficient, that the standard deviation of the 
mean cell volume should approximate at least dr 5 2 cubic microns 
The range for 98 per cent of values w ould then be 2 7 X ( ± 5 2) or 
rb 14 0 cubic microns But even if one accepts the fact that the values 
customarily accepted as lepresentmg the range of the constants are too 
narrow, it must be admitted that m the control samples of both Tapanese 
and American subjects, the obseived variation in the mean cell volume 
was significant!} greatei than the calculated expectation At least 
three factors which may have contributed to the greater variability of 
this and other determinations can be recognized (1) In calculating 
the statistical expectation, extiemely conservative estimates of population 
variability were utilized, (2) this study involved a decidedly more 
heterogeneous control population than was the case in the studies of 
Amei leans, designed to determine the noimal range of the blood con- 
stants, and (3) noncertified equipment was used The furthei possibility 
of technicians’ errors must be lecognized But whereas all these factois 
may haA'^e contributed to a greater real and apparent A'ariability in the 
“normal” population used in this study than m other noimal popula- 
tions, they cannot be utilized to explain the diffeiences between Kure 
and Hiroshima, since the two laboratoiies were opeiated undei com- 
parable conditions, with the same staff 

SUMMARY 

An attempt has been made to answer the folloiving question What 
was the peripheral hematologic picture twenty to thirty-three months 
after the atomic bombing of Hiroshima, in persons who received rela- 
tively large amounts of whole body ladiation? 
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The ci iterion adopted for the selection of relatively heavily irradiated 
subjects was the occurrence of scalp epilation Epilated subjects were 
selected at random, through the use of a questionnaire The majority 
were school children 

A control population compaiable in age, sex, nutritional status and 
occupation was studied m the city of Kure, which is located some 18 
miles (28 97 kilometeis) from Hiioshima 

In Hiroshima, 924 subjects were examined , m Kuie, 935 

Each person selected for study completed a biief history and was 

0 

given a brief physical examination , as many of the following blood values 
as cncumstances pei nutted were then determined erythrocyte and 
leukocyte counts differential blood count, hemoglobin concentration, 
hematocrit reading, plasma protein level and, foi a smaller number of 
persons, reticulocyte count 

A detailed evaluation of the eiiors involved m the standard blood 
studies IS presented as a basis for an appreciation of the significance 
of these findings 

Results are compared not only m teims of the mean values foi the two 
populations but also m terms of the mean differences between randomly 
established pairs of similar control and epilated individual subjects 

The irradiated subjects of this study appeared for the most part to 
have made a complete recovery from the depression of the peripheral 
blood values which may lie assumed to have followed the bombing 
However, various significant differences between the two populations 
were observed 

1 Erythrocyte count, hemoglobin concentration and hematocrit 
reading were slightly, but significantly, depressed for the subjects 
in Hiroshima 

2 Although the total leukocyte count was the same in the two 
cities, in Hiroshima there were a slight relative depression of lympho- 
cytes and a slight elevation of eosinophils 

3 Plasma protein values were possibly slightly higher in Hiroshima 

4 There was significantly greatei vanabilit}^ in the obseivations 
made in Hiroshima than m those made in Kure 

These differences cannot be attributed to a diffeiential i espouse on 
the part of any particular age or sex group 

Epilated persons who experienced associated flash burns oi trauma 
showed mean erythrocyte values which were higher, if anything, than 
the values for those who did not suffer such associated injury, from 
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which it IS inferred that the greater frequency of these injuries in 
Hiroshima than in Kure does not account for the hematologic differ- 
ences between the groups 

Those individual subjects who, by any of a number of criteria, 
absorbed greater amounts of radiation tended to show the most pro- 
nounced depression in erythroc3i;e and lymphocyte counts and the 
greatest elevation in eosinophil counts 

It IS felt that in view of the great medical and civil disruption in 
Hiroshima after the bombing, caution must be exercised in attributing 
the slight recorded differences to the atomic bombing, although it seems 
possible that irradiation was, to some extent, responsible 



CLINICAL SIGNIFICANCE OF BACTEROIDES 


PAUL M BEIGELMAN, MD 

AND 

LOWELL A RANTZ, MD 
SAN FRANCISCO 

C ERTAIN anaerobic, nonspormg, gram-negative bacilli are classified 
in the genus Bacteroides ^ (Excluded from this designation are 
the genera Dialister and Fusifoimis, the foimer being chai acterized by 
small size and the lattei by pointed ends ) These oiganisms aie sapro- 
phytic inhabitants of the intestine, the urinary tract, the pharynx and the 
female genital tract “ Comparatively few studies of infections induced 
by Bacteroides have been leported in this countiy The impiession 
prevails, therefore, that it is a rare, even exotic, cause of human disease 
This report is concerned with the clinical importance of Bacteioides in 
a group of cases in which this organism was recoveied 

Back’s comprehensive survey ^ may be consulted foi a review of the 
morphology, taxonomy, biochemical leactions and antigenic character- 
istics of Bacteroides “Bergey’s Manual of Determinative Bacteriology” ^ 
presents a detailed, but provisional, classification of this group of bacteria 
A number of provocative studies pui porting to demonstrate the evolu- 
tion of variant L type colonies from Bacteroides have been reported by 
Dienes and his collaborators ^ 


METHODS 

The routine technics of anaerobic cultivation used in our laboratory 
were adequate for the isolation of Bacteroides An anaerobe jar such as 
that described by Brewer,® was utilized Employment of a catalyst was 
found to be superfluous when a high degree of suction could be attained 

From the Department of Medicine, Stanford University School of Medicine 

1 Breed, R S , and others Bergey’s Manual of Determinative Bacteriology, 
ed 6, Baltimore, Williams & Wilkins Company, 1948 

2 Lemierre, A On Certain Clinical Forms of Septicemia with “Funduli- 
formis” Bacillus, in Hamburger, J Recheiches medicales en France pendant la 
guerre 1939-1945, Pans, Ernest Flammanon, 1947, p 7 

3 Dack, G M Non-Sporeforming Anerobic Bacteria of Medical Importance, 
Bact Rev 4 227, 1940 

4 (a) Dienes, L , and Smith, W E The Significance of Pleomorphism in 
Bacteroides Strain, J Bact 48 125, 1944 (i?) Dienes, L The Isolation of 
L Type Cultures from Bacteroides with the Aid of Penicillin and Then Reversion 
into the Usual Bacilli, ibid 56 445, 1948 

5 Brewer, J H A Modification of the Brown Anaerobe Jar, J Lab & Clin 
Med 24:1190, 1939 
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and ^^he^ caibon dioxide and hydrogen were pumped into the jar in 
succession after the evacuation of an None of the anaerobic methods 
of blood cultui e ® were utilized Routine methods of blood culture, 
suitable for the isolation of most aerobic and anaerobic bacteria, uere 
used 

No attempt to identify individual species was made in this laboratory 
The classification of Bacteroides has been simplified in recent years , at 


Table 1 — Sites fiotti Winch Bacteroides IVas Isolated in 47 Cases 



umber 

Total 

>umber 


of 

of 

Source 

Cases 

Cases 

Blood 


O 

Cerebrospiniil fluid 

Thyroid elnnd 


1 


1 

Abdomen 


3 

Intrn abdominal abscess 

1 


Betropertioneal abscess 

1 


Rectal abscess (carcinoma) 

1 


Lungs 


0 

Empj cma 

2 


Lung abscess 

1 


Bronchiectasis 

1 


Postpneumonectomj bronchial fistula 

1 


Ostcomiclltis 


2 

Otolarjngologic area 


2 

Majkillarj sinus (right) 

1 


Auditory canal (right) 

1 


Urinary tract 


1 

Superficial lesions 


12 

Scalp abscesses 

1 


Deltoid abscess (left) 

1 


Hidradenitis suppurativa 

1 


Pararectal abscess 

O 


Inguinal abscess 

2 


Breast abscess 

1 


Sebaceous cyst abscess above right car 

1 


Inflammation of parotid gland 

1 


Abscess of pilonidal cyst 

1 


Pjodcrmic ulcer of leg 

1 


Female genital tract 


8 

Tubo ovanan abscess 

3 


Cul dc sac abscess 

1 


Bartholinlan abscess 

1 


Paraurethral abscess 

1 


Vaginal abscess 

1 


Vulval ulcer 

1 


Uterine eulture 


7 

Totals 

SO 

47 


piesent, Bacteroides funduhfoimis and Bacteroides fiagihs appear to be 
the principal species clinically lecognized The former is distinguished 
from the lattei by its pleomorphism and its supposedly greater invasive- 
ness ® Howevei, the differences in the clinical manifestations of infection 
with the two species ai e relatively minor " Dienes stated that an}’- 
classification was unnecessary, implying that diversities in strains account 
for the assumed distinctions in species 

6 (a) Smith, W E , and Ropes, M W Bacteroides Infections, New England 

J Aled 232 31, 1945 (b) Pham, H C Les septicemies dues au Bacillus funduli- 

formis. Thesis, Pans, 1935 

7 Ternois Les septicemies a Bacillus fragihs, Ann de med 44 201, 1938 
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Bacteroides as i ecovei ed in the cases of 47 patients admitted to the 
Stanford Umveisity Hospital clinics in the eight year period from 1940 
to 1948 The incidence of Bacteroides according to the source and the 
age and sex of the patients is compiled in tables 1, 2 and 3 Bacteioides, 
accoiding to the data m table 1. is a ubiquitous oiganism The female 
genital tract and raiious supeificial areas of the body were the most 
common sources Bacteioides was encountered most frequently in the 
cases of young adults, although all age gioups were w^ell represented 
Infections of females were predominant in tins series even when the 
female genital tiact was excluded as a souice 


Table 2 — Incidence of Bacteioides Aecoiding to Age of Patients 


Age, Icnrs 


Number 

of 

Patients 

Percentage 

Ito lo 


t> 

12 8 

1C to 30 


19 

40 4 

31 to 45 


13 

25 5 

4G toco 


C 

12 8 

61 and over 


4 

8 5 

Totals 


47 

lOOO 

Table 3 — Incidence of Bacteioides According to Sex 

of Patients 


Male Patients 

Female Patients 

A 


Number 

Percentage 

Number Percentage 

Incidence in all cases 

14 

30 0 

33 70 0 

Incidence in all cases excluding infections of 
genital tract 

14 

42 4 

19 57 0 


CLINICAL FINDINGS 

Bactet eimas — ^The primar}^ foci of Bacteroides septicemia and bac- 
teremia include tonsillai and peritonsillar abscesses, similar lesions of 
the mouth and jaw, otitis media, purulent endometritis, infection of the 
urinary tract and intestinal abscesses ® Many of the reported Bacteroides 
septicemias might more accuiately be designated as sepsis with bac- 
teremia These septicemias and bacteremias are usually morbid processes 
with a high mortality rate ® Arthritis, icterus, pulmonary emboli and 

8 Lemierre, A (a)~ , (b) On Certain Septicaemias Due to Anaerobic 
Organisms, Lancet 1 701, 1936 

9 (o) Pham®b (6) Lemierre, A , Reilly, J, and Laporte, A les septico- 
pyohemies a Bacillus funduliformis, Ann de med 44 165, 1938 
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thrombophlebitis are common events Reid and others concluded that 
local thrombophlebitis was the most characteristic finding in invasion of 
the blood stream by Bacteroides 

Case 1 — A Negro widow of 67 (chart 1) entered the Stanford University 
Hospitals on Dec 20, 1945 A stricture of the bowel, probably the result of 
lymphogranuloma venereum, had necessitated the establishment of a colostomy in 
1924 Diarrhea, which ceased in response to the administration of camphorated 
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Chart 1 — Course in bacteremia (case 1 ) Cedilanid® is lanatoside C 


opium tincture (paregoric), had developed two days before her admission to the 
clinic When she was first seen, a rectal stricture and a slight hemorrhage from 
the lower colostomy opening were noted One day later, a headache, backache 

10 Dcniierre Donzelot, E , Meyer, A , and Olivier, J Deux nouvelles 
observations de septi cemie a “Bacillus funduliformis” (forme icterique et forme 
suraigue). Bull et mem Soc med d hop de Pans 52 743, 1936 

11 Reid, J D , Snider, G E , Toone, E C , and Howe, J S Anaerobic Septi- 
cemia Report of Six Cases with Clinical, Bacteriologic, and Pathologic Studies, 
Am J M Sc 209 296, 1945 
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and chill occurred Three days afterward, on December 24, the patient was 
admitted to the hospital While the patient was being examined late that day, 
a deep stupor developed precipitously 

The temperature was 37 8 C (1000 F ), the pulse rate 110, the respiration 
rate 30 and. the blood pressure 130 systolic and 80 diastolic Rales were heard 
over the right lung field and at the base of the left lung Slight cardiac enlarge- 
ment but no murmurs or arrhythmias were noted There was a massive ventral 
hernia, and generalized pelvic tenderness was present 

The white blood cell count was 14,800 per cubic millimeter of blood There 
was a marked predominance of neutrophils, nonfilamentous forms being very 
numerous The hemoglobin concentration was 113 Gm per cubic centimeter of 
blood Slight proteinuria was noted Elevated blood urea values (61 and 56 8 mg 
per cent) were recorded early in the course The icterus index, tests repeated twice, 
was 7 5 The plasma protein level was 7 5 Gm per hundred cubic centimeters 
A nonhemol 5 '^tic streptococcus was isolated from blood obtained one day after 
entry This organism was inhibited with 0 1 unit of penicillin per cubic centimeter 
of blood One day later, gram-negative bacilli of the paracolon ■ group and 
Clostridium welchii werdi observed in the bloodstream The latter was inhibited 
with 0 1 unit of pemcillin per cubic centimeter Bacteroides was the lone organism 
recovered 'from the blood on three successive occasions , it was resistant to 0 4 
unit of 'penicillin per cubic centimeter These positive blood cultures were made on 
the fourth, fiftli and seventh days of hospitalization Two subsequent blood 
cultures gave negative results Coliform bacilli were isolated from the urine on the 
fifth day ‘of hospitalization 

\ ' * 

Atrial’ fibrillation developed one day after the patient was admitted Immediate 
digit^ilization was folfoiVed by a reversion to sinus rhythm In two days Maintepance 
doses of jdigitoxin were continued Three hundred and twenty thousand ufiits of 
penicillin Vwere administered daily Sulfadiazine (2 to 4 Gm daily) was given, 
starting on the eightli day of hospitalization Transfusions of whole blood and 
parenteral hydration constituted supportive therapy 

The spontaneous drainage of sanguinous, purulent material from the vagina 
occurred ten days after admission A rectovaginal fistula originating from an 
abscess located in the distal end of the bowel was revealed to be the basis of the 
discharge 

On the tenth and eleventh days of hospitalization, certain of the organisms 
previously found in the blood stream, including aerobic gram-negative bacilli, Cl 
welchii and Bacteroides, were isolated from the vaginal discharge Coliform 
bacilli and penicillin-resistant nonhemolytic streptococci (organisms not previously 
recovered from the blood) were also obtained from the vaginal discharge 

The principal diagnoses were rectal fistula due to lymphogranuloma venereum, 
pelvic abscess, rectovaginal fistula, bacteremia, arteriosclerotic heart disease and 
bronchopneumonia 

I 

An extremely febrile course, including recurrent chills and severe prostration, 
persisted for two weeks The temperature fluctuated greatly, reaching a height of 
40 6 C ( lOS 1 F ) on one occasion 

,,The leukocytosis persisted for about three weeks, the count attaming a height 
of 38,400 about two weeks after the patient’s entry Anemia developed, the 
hemoglobin concentration falling to 8 6 Gm and the red blood cell count to 
2,800,000 by the sixteenth day of hospitalization Improvement conimenced 
shortly afterward, and the trend was one of progress despite recurrent chills and 
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fever, signs of pulmonary edema, transient dependent edema, an episode of non- 
descript precordial pain and hypertension Tlie patient was dismissed thirty-fne 
days after her entry 

Bacteroides w'as the predominant, althougli not the initial, invader of tiic blood 
stream The resistance of the organism to penicillin was reflected in tlie 
delayed response to therapy It was apparent that the abscess of the bowel and 
the resultant rectovaginal fistula constituted the primary source of the bacteremia 
Thrombophlebitis, arthritis and icterus, conimoiilj present in invasion of the 
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Chart 2 — Course in bacteremia (case 2) Combisul® contains equal parts of 
sulfadiazine, sulfathiazole and sulfamerazine 


blood stream by Bacteroides, were conspicuously absent from this case The 
frequent resemblance of Bacteroides sepsis with bacteremia to that caused by 
other pyogenic organisms has been stressed 

Case 2 — A white housewife of 39 (chart 2) had been in good health until 
March 21, 1948, when colicky lower abdominal pain, nausea, vomiting and 
diarrhea began, followed m two days by temperatures to 104 F Chills and fever 

12 Teissier, P , Reilly, J , Rivalier, E , and Stefanesco, V Les septicemies 
primitives dues au Bacillus funduliformis, Ann de med 30 97, 1931 
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recurred daily, but the abdominal distress subsided after the third week of ill- 
ness About 1,000,000 units of penicillin had been administered without effect 
just piior to the patient’s cntiy to the Stanford Univeisity Hospital on May 12 

The tempeiatuie was 37 8 C (1000 F), the pulse rate was 100, and the 
blood pressure was 120 sjstohc and 75 diastolic The patient was sallow and 
listless A soft, systolic murmur along the left sternal border, tenderness in the 
right upper quadrant of the abdomen and a palpable spleen extending 4 finger- 
breadths below the left costal margin were the onlj’^ contributorj'^ observations at 
that tune 

A leukocyte count of 18,600 had supposedly been observed nine days prior 
to entry On admission, the white blood cell count was 8,640 with 79 per cent 
neutrophils Pronounced anemia was present at the time of entry and became 
intensified, despite blood transfusions, with a decline to a hemoglobin concen- 
tration of 5 0 Gni and a red blood cell count of 1,960,000 two days before the 
patient’s death The coirectcd sedimentation rate on entry was 67 mm per hour 
Earh in the course, the direct bilirubin value was 1 4 mg per hundred cubic 
centimeters and the mdiicct bilirubin value, 3 2 mg , the reaction for urinary 
urobilinogen was positue m a dilution of 1 160, and the icterus index was 
delated to 20 The icterus index subsequently declined, a value of 7 5 being 
recorded four daj's prior to the patient’s death 

A variety of organisms were found in the blood, including a pigment-forming 
gram-negative bacillus, Bactcroidcs, Escherichia coh and, fiom the portal blood, 
enterococci On the 3 occasions that Esch coh w'cre lecovercd prior to the patient's 
death, 5 to 10 miciograms of streptomycin per cubic centimeter were sufficient 
for complete inhibition Conversely, the single specimen of Bacteroides isolated 
early in the course of the illness w'as resistant to 50 micrograms of streptomycin 
per cubic centimeter and to 6 units of penicillin per cubic centimeter (Cultures 
made at autopsy of the appendical abscess and of heart blood revealed Esch 
coll resistant to 60 micrograms of strcptomj'cm per cubic centimeter ) 

The fever, chills and « lethargy continued A progressive increase m the 
extent of splenic enlargement w'as noted A laparotomy performed on the seventh 
day of hospitalization and a right posterior flank approach on the fifteenth day 
revealed no disease Nineteen grams of streptomycin and 40,000,000 units of 
penicillin w'ere administered within fw'o w'ceks without effect Chloroquine, given 
early for suspected malaria, digitalis and more than 20 Gm of sulfonamide drugs 
were similarly ineffectual 

Signs of fluid at the bases of both lungs Had developed by the twelfth day 
Roentgenographic studies at that time revealed a frank pleural effusion on the 
right side Pronounced dependent edema appeared on the fifteenth day of hospi- 
talization but diminished m four days The tachycardia increased, the rate rising 
to 130, there was a pronounced gallop rhythm Protein, coarsely granular casts 
and w'hite blood cells were observed in the urine fifteen days after admission 
Meanwhile, swinging of the temperature, severe shaking chills and lethargy 
continued The peritoneal fluid, cultured about one week prior to the patient’s 
death, revealed numerous enterococci plus a few Esch coli and a few hemolytic 
streptococci A culture of the wound performed one day later showed a heavy 
growth of Esch coh Severe respiratory distress supervened twenty-three 
days after entry, and the patient died A definite diagnosis was not made before 
death 

An autopsy revealed acute purulent appendicitis, acute purulent pyelophlebitis, 
multiple hepatic abscesses and chronic local peritonitis It is believed that a 
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localized abscess formed at the site of the appendical adhesion to the pelvic 
portion of the peritoneum Acute purulent involvement of the portal vein fol- 
lowed with ensuing multiple abscesses of the liver 

It IS evident that Esch coh was the principal cause of the septic process 
The importance of the subordinate role performed by Bacteroides is difficult 
to evaluate At a period when blood-borne Esch coli were definitely sensitive to 
streptomycin, the single culture of Bacteroides was refractory to the antibiotic 
therapy then m progress It should be noted further that a heavy growth of 
Esch coll may readily mask the presence of Bacteroides, particularly inasmuch 
as an obligate anaerobic bacterium is considerably more fastidious about its 
environmental requisites than is Esch coh Bacteroides has been described 
as a frequent cause of appendicitis Hepatic abscesses and bacteremias have 
been known to arise from Bacteroides appendicitis 

Meningitis — Smith and his associates, in 1944, reviewed 14 cases 
of Bacteroides infection of the central nervous system, 4 of them being 
their own Meningitis was diagnosed in 12 instances Chrome otitis 
media was the common origin of such infection, and invasion of the 
mastoid was rather common Bacteroides meningitis was characterized 
by the acute onset of fever, headache, and stiffness of the neck The 
spinal fluid has been found to be cloudy, with an elevated cell count, 
increased protein content and decreased sugar content The prognosis 
was hopeless prior to the advent of chemothei apy and proper supportive 
therapy Three of the 4 patients whose cases were described by Smith 
and otheis and a patient in another recent case of Bacteroides menin- 
gitis recovered from the disease Sulfonamide therapy and proper 
surgical and suppoitive therapy were important factors in the cases 
with a favoiable outcome 

Case 3 — A Negro of 21 (chart 3) had had a mass located at the angle of 
the jaw on the right side since the age of 2 The mass had enlarged despite surg- 
ical excision and radiation therapy Roentgenograms made m October had 
revealed chronic, bilateral mastoiditis The patient entered the hospital on Decem- 
ber 14, 1947, diagnoses of mixed tumor and, later, adenocarcinoma of the parotid 
gland were made 

The area around the right ear was extremely firm, the right ear protruded, 
the right external auditory canal was occluded by blood and pus and sound 
was lateralized to the right m the Weber test The mouth could be opened only 
2 cm Paralysis of the right facial nerve was present 

13 Veillon, A , and Zuber, A (a) Sur quelques microbes strictemcnt anaer- 
obies et leur role dans la pathologic humaine, Compt rend Soc de biol 4 253, 
1897, (6) Recherches sur quelques microbes stnetement anaerobies et leur foie 
en pathologic. Arch de med exper et d’anat path 10*517, 1898 

14 Lemierre Lemierre, A , and Reilly, J Roles des microbes anaerobies 

dans I’etiologie des septico-pyohemies consecutives aux appendlcites, Presse med 
53 105, 1945 T 

15 Smith, W D , McCall, R E , and Blake, T J Bacteroides Infections of 
the Central Nervous System, Ann Int Med 20 920, 1944 

16 Ballenger, J J , Schall, L A , and Smith, W E Bacteroides Memngibs 
Report of a Chse with" Recovery, Ann Otol , Rlnn ’& Laryng 52 895, 1943 
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Radical dissection of the right ear and tiie surrounding tissue was performed 
four da>s after the patient’s entry A hard, 10 by 5 cm mass was found to be 
attached to tissue behind the right ear This was excised, as was much of the 
ramus of the mandible and the first inch of the zygomatic process A cerebrospinal 
leak occurred at the base of the slcull during the operation The patient’s recovery 
from the operations was complicated by a severe hemorrhage and fever Penicillin 
and streptomvcin were administered and the right common carotid artery and 
internal jugular vein were ligated and divided on Jan 1, 1948 A skin graft 



was applied on January 14 The white blood cell count was 11,150 on Jan- 
uary 16 

The patient reentered the hospital on February 1 because of an infection 
involving the area from which skin had been obtained on the right posterior 
thigh Drowsiness, irrationality, frontal headache and a temperature of 39 8 C 
(103 6 F) suddenly developed eight days later Tenderness, pain and stiffness 
of the neck were present A lumbar puncture revealed a high protein content 
and the presence of large numbers of polymorphonuclear leukocytes and of 
Bacteroides in pure culture m the spinal fluid The white blood cell count was 
8,920 , the hemoglobin concentration was 12 5 Gm , and the red blood cell count was 
4,400,000 Penicillin, streptomycin and sulfadiazine were promptly administered 
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There was no nuchal stiffness or tenderness by the following day, and the 
temperature had declined to 38 5 C (101 3 F ) Recovery was so rapid that 
another skin graft was undertaken on February 14 The patient left the hospital 
on March 14 There were no complaints or evidence of recurrence, either of 
meningitis or of the neoplasm, on November 16 

The sudden onset of fever, headache, irrationality and stiffness of the neck, 
and equally rapid recovery (probably in response to the simultaneous admin- 
istration of sulfadiazine, streptom 3 'cin and penicillin) characterized this case of 
Bacteroides meningitis The relative efficacy of the three theiapeutic agents 
IS difficult tc evaluate A successful outcome in other cases has been attributed, 
in part at least, to sulfonamide therapy Flowever, the extremely rapid response 
of this patient to treatment indicates only that one or the other of the antibiotic 
drugs, and possibly both, contributed to the favorable result 

The evidence of otitic infection on the entry of the patient and the history 
of mastoiditis diagnosed bj’’ roentgenographic examination provided a suitable 
background for the probable origin of the disease One may surmise that the 
preceding major operation on the area of the right ear and the attendant stormy 
course were important contributory factors in the pathogenesis of the meningitis 

Involvement of the Thyiotd Gland — There has been casual mention 
of thyroiditis occurring m the course of Bacteroides septicemia ® 

Case 4 — One patient in the series, a white man of 64, harbored Bacteroides 
in the thyroid gland Moderate enlargement of the thjroid gland had been 
present for twenty to twenty-five j'ears The patient entered the hospital because 
sudden enlargement and tenderness of the thvroid gland associated with dj'sphagia 
had occurred four days before Fever, mild leukocytosis and moderate anemia 
were present The mass in the neck, weighing 308 Gm , was removed by a 
subtotal thyroidectomy, the temperature then rapidly declined to normal The 
patient was discharged tliirty-four days after entry The surgical and pathologic 
reports concurred in a diagnosis of thyroid adenomas plus hemorrhages, both old 
and recent, into the thyroid gland and thyroiditis A microscopic examination 
disclosed areas of leukocytic infiltration and necrosis 

Sanguinous material aspirated from the enlarged thyroid gland thirteen daj^s 
after the patient’s entry revealed Bacteroides in pure culture Similar organisms 
were recovered from the thyroid gland at the time of the operation nine days 
later Three blood cultures, taken on the tenth, thirteenth and fourteenth days of 
hospitalization, respectively, were sterile 

It IS believed that this is the first leport in the United States of the 
isolation of Bacteroides from the thyroid gland 

Abdominal Lesions — Bacteroides has been found in cases of appendi- 
citis,^® peritonitis and infected carcinoma of the large intestine Only 
1 of 5 patients with Bacteroides peritonitis without bacteiemia died, 
whereas 5 of 6 instances of Bacteroides septicemia arising from infection 
in carcinoma of the bowel were fatal Smith and Ropes pointed 

17 Dixon, C F, and Deuterman, J L Postoperative Bacteroides Infection 
Report of Six Cases, JAMA 108 181 (Jan 16) 1937 
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out the piobable frequency of intra-abdominal infections due to Bacter- 
oides, leakage of the contents of the bowel was the postulated route of 
invasion 

Case 5 — A white man of 28 (chart 4) had had pain m the right lowei 
quadrant of the abdomen, diagnosed as due to appendicitis, about six weeks prior 
to his entry to the hospital An appendectomy had been performed, and there 
was apparent recovery within eleven days The first attack of pain in the right 
upper quadrant occurred about two weeks later This quickly subsided but was 



followed in a week by a severe exacerbation of similar pain plus a temperature 
of 101 F , nausea and vomiting, and possible blood m the stools After four days, 
the attack subsided On the patient’s entry, aside from a temperature of 37 7 C 
(99 9 F ) , the only contributory findings were tenderness and spasm in the right 
upper quadrant 

The white blood cell count varied between 15,000 and 18,000 and returned 
to normal after surgical intervention The icterus index and the value for the 
van den Bergh test were within normal limits Bacteroides was isolated m pure 
culture from material obtained from the mtra-abdominal abscess at the operation 
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Roentgen studies, performed one day after admission, were inconclusive aside 
from failure to visualize the gallbladder The fever and tenderness of the right 
upper quadrant persisted until the sixth day of hospitalization At that time, 
a laparotomy revealed an mtra-abdominal abscess, which was immediately incised 
and drained Omental adhesions were observed on the lateral and posterior sur- 
faces of the gallbladder, the extrusion of 2 or 3 ounces (57 to 85 Gm ) of thick, 
yellow pus occurring on digital probing of the involved area The liver was normal 
m appearance Despite considerable foul, serous drainage, the subsequent course 
was characterized by rapid improvement and the patient was dismissed from the 
hospital seventeen days after admission 

It may be significant that appendicitis preceded the occurrence of 
the intra-ahdominal abscess in case 5 Bacteroides, the lone etiologic 
agent discovered m this instance, has been described as an appendical 
inhabitant The relatively benign course in this case corresponded with 
the usual favorable outcome of Bacteroides peritonitis 

Bacteroides was recovered from abscesses secondary to malignant 
neoplasms in 2 additional cases 

Case 6 — A woman of 22 had a retroperitoneal sarcoma Bacteroides and 
Bacillus subtilis were present m a large abscess adjacent to the neoplasm Tlie 
Bacteroides was penicillin sensitive The patient’s early death did not seem 
related to the abscess, the highly malignant sarcoma accounting for the rapid 
downhill course 

Case 7 — Bacteroides and anaerobic nonhcmol> tic streptococci were recovered 
from an abscess adjacent to an inoperable rectal carcinoma The absence of severe 
symptoms, aside from a rectal hemorrhage readily asenbed to the neoplasm, indi- 
cated that the abscess was not of great clinical importance 

Osteomyelitis — Proven Bacteroides osteomyelitis, occurring in the 
head of the right femur, was reported by Chandler and Breaks This 
infection, appearing in the case of a 12 )’’ear old white boy, probably 
originated from acute otitis media due to Bacteroides The course 
was stormy and prolonged, leukocytosis and anemia persisting through- 
out the acute phase Sequestrectomy was required to eradicate 'the 
lesion 

Case 8 — A 5 year old white boy was admitted to the Stanford University 
Hospitals on Aug 13, 1945 A mandibular mass had been present for one year 
Some enlargement of the swelling had been noted for the three months previous 
to admission but had become particularly obvious four days before as the result 
of a fall on the involved area 

On entry, the temperature was 37 6 S (99 7 F ) The sole contributory finding 
was a hard, bony, nontender mass, 2 cm m diameter, on the left anterior aspect 
of the mandible Neither leukocytosis nor anemia were observed during the course 
except at one period, in February 1948, when a white blood cell count of 18,800 and 
a hemoglobin concentration of 10 5 Gm were recorded 

18 Chandler, F A , and Breaks, V M Osteomyelitis of the Femoral Neck 
and Head Caused by Bacterium Necrophorum (Bacillus Funduhformis), JAMA 
116 2390 (May 24) 1941 
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Roentgenograms confirmed the clinical impression of a bony tumor, and surgi- 
cal excision of an osteoma was performed three days after entry Persistent low 
grade fever, prolonged drainage of the wound and separation of the wound edges 
complicated recovery, but the response to penicillin was good However, a 
fracture at the surgical site was obseivcd within four months after the patient’s 
dismissal A chronic course of lecurrcnt suppurative complications, requiring 

repeated surgical intervention and intensive chemotherapy, followed for over 
two years 

The patient reenteied the hospital in July 1946 because of the breakdown 
of an old surgical incision This lesion originated from a small pustule in the 
area An infected bone graft was diagnosed Purulent discharge and low grade 
fever persisted for nearly three months The removal of sequestrums and the 
administration of over 5,000,000 units of penicillin were required before the infec- 
tion subsided 

Two successive specimens of purulent drainage from the infected mandible, 
obtained on July 3 and July 6, revealed a large number of Bacteroides 

plus a moderate number of coagulase-positive Staphylococcus aureus and non- 
hemolytic streptococci The staphylococcus was inhibited with 0 05 unit of 
penicillin per cubic centimeter, the streptococcus was sensitive to 01 unit of peni- 
cillin per cubic centimeter, and the Bacteroides was resistant to 0 1 unit of penicillin 
per cubic centimeter, the highest concentration of the antibiotic drug employed A 
culture of material from a superficial abscess of the jaw on June 26, 1947, revealed 
a light growth of nonhemolytic streptococci This organism was inhibited with 
0 1 unit of penicillin per cubic centimeter 

Superficial purulent drainage complicated surgical intervention as recently 
as February 1948, but two cultures of material from the wound, made in March, 

were sterile and the status of the patient at the time of this report is quite 

satisfactory 

In this case, the correlation between the delayed response to penicillin therapy 
and the resistance in vitro of Bacteroides to the antibiotic drug is of interest 
Furthermore, Bacteroides, isolated twice from the infected bone graft, was the 
predominant organism at that time A sequestrectomy was required in this instance 
as in Chandler and Break’s case 

Case 9 — A white man of 45 entered the hospital on March 8, 1941, because 
of nuchal pain and limitation of motion to the right for approximately three 
months By the date of entry, a swelling on the right side of the neck, a sore 
throat, fever, chills and a slight obstruction to breathing had developed A tender, 
nonfluctuant, indurated mass, 2 cm in diameter, was located on the right side 
on the neck 

Radiation therapy, surgical aspiration, immobilization of the neck and the 
administration of sulfonamide drugs induced no clearcut improvement A biopsy 
of the mass on the ninth day after admission revealed stony-hard, avascular, 
gray- white, poorly circumscribed inflammatory tissue Draining cervical sinuses 
appeared about one month after entry A slight gam in weight and subjective 
improvement were noted during a three month interval in the hospital The 
disease progressed after the patient’s transfer to another institution, and cervical 
osteomyelitis was diagnosed Death occurred eight months after the onset 
Bronchopneumonia secondary to the cervical osteomyelitis was the apparent cause 

A diagnosis of tuberculosis had been tentatively eliminated by a roentgenologic 
examination and by results of cultures and animal inoculation No organisms 
were isolated from the drainage on surgical aspiration Numerous pleomorphic ' 
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alpha hemolytic Bacteroides were recovered on May 23, 1941 from pus obtained 
from the draining cervical sinuses A few coagulase-positive Staphylococcus 
aureus organisms accompanied the Bacteroides 

The history of sore throat, fever and chills at the time of entry indicates 
that the pharynx, a common primary focus of Bacteroides infection, may have 
been the source of infection in this patient, followed by metastatic osteomyelitis 
of the spine Tenderness, edema and even suppuration of the lateral aspects of 
the neck have been observed during the development of postangmal Bacteroides 
septicemia 

Pulmonary Infections — In 1904, Guillemot and others’” reported 
the isolation of Bacteroides from puiulent exudate in 11 of 13 cases 

Table 4 — Cases of Pulmouaiy lufecltOH m Which Bacteroides Was Isolated 


Case Age Sex Race Source 


Clinical Cliarnctorlsttcs 


Bacteriologic ObservatioDS 


10 45 P W Linpjema 


11 46 M W Empjema 


12 43 M W Lung abscess 


13 43 M W Bronchiectasis 


14 56 M W Postpneumo 

nectomy bron 
cblal fistula 


Thoracic palu, fe\er and signs oi pleural cHusIon 
folloulng esophageal pertoratlon, sulfonamide 
drugs ghen throughout course, thoracotoinj per 
formed, 240,000 units penicillin ghen in 4 days 
after operation, death 3 peeks after entry 
Icier, cough, sputum and thoracic pain (left) of 
6 pecks’ duration, good response to surgical 
drainage, penicillin gl\en before entry and after 
operation, sulfonamide drugs given after opera 
tion, marked tendency to recurrent tliromboplile 
bltls 

Soiero cough, foul sputum and fcier of 8 months’ 
duration, treatment, Including scicral major 
operatiie procedures and administration of much 
penicillin, of no definite benefit 


Severe Illness marked by cough, foul sputum and 
extreme weakness of 10 months’ duration, no 
response to heavy doses of penicillin, strepto 
mvcin and sulfadiarlne, death Immediately after 
pneumonectomy 

Cough, night sweats and hemoptysis of 1 year’s 
duration found to be caused bv bronchogenic 
carcinoma, temporary improvement after pneu 
moncctomy, but death within 9 months 


Many Bacteroides and a 
few Staph albus Isolated 
from empyema at oper 
a tion 

Bacteroides solo organism 
recovered at time of rib 
resection subsequent cul 
turo of empyema fluid 
rev caled Bacteroides and 
nonhcmolytle strepto- 
cocci 

I nrge numbers of Baotc 
roides accompanied by 
many nnncroblo non 
hemolytic streptococci 
and Actinomyces re- 
covered from cavity of 
abscess on one occasion 
Bacteroides plus anaerobic 
hemoly tic and nonhemo 
Iv tie streptococci and 
Actinomyces Isolated 
from sputum 
Gas producing Bacteroides 
present m postoperative 
pleural fluid In associa 
tion with Staph aureus 
(coagulase positive) 


of pulmonary infection (mainly putiid empyema) Latei, Cohen”” 
stated that pus recovered at operation yielded Bacteroides in 14 of 16 
cases of abscess of the lung Anaerobic diphtheroids and anaerobic 
nonhemolytic stieptococci were found in all 16 specimens, aerobic bac- 
teria being isolated in only 3 instances It is of interest that suppurative 
pulmonary emboli have been reported to be a common occurrence in 
Bacteroides septicemias Other studies have indicated the importance 
of anaerobic organisms in the pathogenesis of pulmonary suppuiation 

19 Guillemot, L , Halle, J , and Rist, Recherches bacteriologiques et 
expenmentales sur les pleuresies putrides. Arch de med exper et d’anat path 
16 571, 1904 

20 Cohen, J The Bacteriology of Abscess of the Lungs and Methods for Its 
Study, Arch Surg 24 171 (Feb ) 1932 

21 Lemierre ^ Lemierre, Reilly and Laporte 
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Bacteroides was recoveied m 2 cases of empyema, 1 of an abscess 
of the lung, 1 of bronchiectasis and 1 of postpneumonectomy fistula m 
this study 

Case 10 — Empyema, occunmg m the case of a white woman of 45, was of 
unusual interest inasmuch as it seemed to be secondary to esophageal perforation 
following instrumentation with a Plummer bag The empyema was characterized 
by pain m the right side of the thorax, fever and signs of pleural effusion A 
stormy course followed and death occurred three weeks after the patient’s entry 
A variety of organisms, mainly nonhemolytic streptococci and Staphylococcus 
aureus, were recovered by aspiration, but Bacteroides was not isolated until a 
thoracotomy w'as performed At that time, the fluid drained at operation con- 
tained an extremelj' heavy growth of Bacteroides and a few Staphylococcus 
albus Sulfonamide drugs w'ere given throughout the illness, and a total of 
240,000 units of penicillin were administered during the four postoperative days 
It may be more than a coincidence that Bacteroides were the final organism 
discovered prior to the patient’s demise Previous reports have commented on 
possible secondary fatal infection by Bacteroides in cases of debilitated patients 

Case 11 — The other case of empyema, m a white man of 46, was charac- 
terized by the acute onset of fever, cough, the production of sputum and pain 
in the left side of the thorax Penicillin w'as administered prior to the patient’s 
entrj’' Bacteroides requiring 02 unit of penicillin per cubic centimeter for 
inhibition was isolated in pure culture from operative material obtained at the 
time of resection of a rib Penicillin and sulfonamide drugs were administered 
after the operation The subsequent culture of the drainage from the empyema 
cavity revealed Bacteroides and an anaerobic nonhemolytic streptococcus This 
case contrasts with case 10, since a good result followed surgical intervention 

Other Cases — Numerous other anaerobic organisms were recovered with 
Bacteroides from the lung abscess (case 12) and the site of the bronchiectasis 
(case 13) Operative material was the source of the organism m case 12 Inten- 
sive penicillin therapy was utilized in both cases, plus heavy doses of streptomycin 
and sulfadiazine in case 14 The recovery of Bacteroides did not coincide with 
the period of most intensive antibiotic therapy m either instance The major 
organism recovered from the draining postpneumonectomy fistula (case 13) was 
a coagulase-positive Staphylococcus aureus, there being a sparse growth of 
Bacteroides Bronchogenic carcinoma was the primary disease In this instance, 
the Bacteroides as cultured was definitely a gas former, but gas was not noted 
m the patient’s tissues The formation of the fistula and the presence of Bacteroides 
may have been related Shaw 22 observed the formation of a bronchial fistula 
following thoracotomy in a case of empyema, Bacteroides being recovered from 
the operative purulent material 

Otolaryngeal Lesions — Bacteroides has been implicated as an 
important etiologic agent in chronic suppurative otitis media A recent 
report mentioned its isolation m 2 such cases vSerious complications 

22 Shaw, F W , and Bigger, I A Necrobacillosis of the Lung, JAMA 
102 688 (March 3) 1934 
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ascribed to chionic purulent otitis media due to Bacteroides include 
generalized sepsis with bacteremia “ and meningitis and brain abscess 

This study contains leports of only 2 otolaryngeal cases 

Case IS — A woman of 45 had a severely inflamed right maxillary sinus 
which was discovered by antral puncture to contain pus from which Bacteroides 
was isolated in puie culture Postnasal drip for five j'cars, frontal headache for 
one and one-half ycais and the absence of relief after submucous resection 
marked the course prior to the patient’s admission to the hospital Considerable 
relief was gained by the puncture of the antrum 

Case 16 — The other patient entered the clinic because of chronic otorrhea 
on the right side following a simple mastoidectomy one year before Subsequent!} , 
postauncular swelling indicated a serious exacerbation of mastoiditis and radical 
mastoidectomy was performed The drainage of thick, green pus from the 
mastoidectomy wound complicated reco\cr 3 ', but the response to local treatment 
was good Bacteroides was isolated once from the right ear as the drainage 
from the w'ound w'as subsiding, Staphylococcus albus, diphtheroids and hemolytic 
streptococci w'ere recovered concurrently (hemoljtic streptococcus w'as the sole 
organism isolated from the right ear on two prior occasions) It seems reasonable 
to conclude that Bacteroides w'as a secondary invader 

Infections of the Uiinaiy Tiact — Albanan and Cottet reported the 
isolation of Bacteroides plus other anaerobic organisms and aerobic bac- 
teria in 2 of 9 cases of pyelonephritis Both cases w'ere characterized by 
the presence of renal calculi Two liundied grams of thick, fetid pus 
was obtained by ureteral catheterization in 1 of these cases Also 
reported was the recovery of Bacteroides from 11 of 25 “urinary 
abscesses,” perineal and periureteral infections being the mam foci 

Bacteroides v'as isolated from the mine m 4 cases in this senes 
The organism was recovered in large numbers in 2 of these 

Case 17 — A woman of 24 experienced low grade fever, commencing one day 
after a normal delivery This persisted, and tenderness o\er the breasts, the 
saphenous veins and the thighs developed tw'o dajs later A few white blood 
cells and marked bactenuna w'ere noted coincidentally w'lth the beginning of 
fever Pyelitis and possible thrombophlebitis were diagnosed The patient received 
8 Gm of sulfathiazole in one week and recovered The single culture of the 
urine, performed four days after the onset of the illness and four days after 
the institution of sulfonamide therapy, revealed numerous Bacteroides and a 
few nonhemolytic streptococci 

Case 18 — The remaining case of heavy growth of Bacteroides in the urinary 
tract W'as that of a woman of 59, who had a history of renal infection on the 
right side and renal calculi of five years’ duration Other physicians had performed 
numerous diagnostic procedures and had given her repeated courses of sulfonamide 
drugs and penicillin The most recent examination prior to admission had revealed 
the delayed appearance of dye from the right kidney and pyuria Tenderness 

23 Smith, McCall and Blake Ballenger, Schall and Smith 

24 Albarran, J , and Cottet, J Des infections urinaires anaerobies, in Cong 
internat de med profess , de 1900, p 281 
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of the right costovertebral angle was elicited on the patient’s entry It was 
still present at the time of tlie second and final visit, eleven days later Urinalysis 
revealed a slight tiace of protein and 4 to 8 white blood cells per high dry 
field on entry The only contributory finding eleven days later was 10 to IS 
white blood cells per high dry field An evtremely heavy growth of Bacteroides 
in pure culture was recovered from the uiine on entry and again eleven days 
later The histoiy of calculi may be significant since Albarran and Cottet^^ 
also observed them m both their cases of pyelonephritis with Bacteroides in 
the urine 

Other Crises — The isolation of Bacteroides from the urine seemed to be 
of lesser significance in tbe other 2 cases In case 19, in which the condition 
was diagnosed as a possible postpartum pyelonephritis, 400 Staphylococcus albus 
per cubic centimeter and a few Bacteroides were recovered from the urine at the 
same time that sulfonamide and penicillin therapy was instituted In case 20, a 
few' Bacteroides W'ere present in the urine of the patient, who had no other 
evidence of infection of tlie urinary tract 

Cutaiieotis and Ofhej Snpeificial Lesions — Pustular eiuptions of 
the skin have been observed in the course of bacteremic infection by 
Bacteroides - A case of cutaneous abscesses of the hand acquired by 
a person in contact with an animal infected by Bacteioides has been 
described Little other concrete or detailed information about super- 
ficial Bacteroides infections is available 

Case 21 — A Negio aged 30 entered the hospital on July 18, 1946 wuth an 
eruption of the scalp of seven or eight months’ duration It commenced as a pruritic 
pimple which w'as first detected after the use of hot shot® hair dressing A private 
physician prescribed a white salve, but it was wuthout beneficial effect 

Fluctuant nodules and tumors w'ere observed over the entire scalp with many 
areas of associated alopecia Pus could readily be expressed from lesions in 
the right occipital region Retroauncular and posterior cervical adenopathy were 
noted 

The laboratory data were noncontributory No leukocytosis was noted 

A few coagulase-negative staphylococci (Staph albus) were isolated from the 
draining lesions several times early in the course of the disease The culture 
of material obtained by aspiration of an abscess about two months after the 
patient’s entry revealed a heavy giowth of Bacteroides plus a few anaerobic 
nonhemolytic streptococci and Staphylococcus albus The culture of a similar 
lesion on November 17 revealed many gram-variable anaerobic organisms and 
a few albus organisms The former w'ere inhibited by 0 05 unit of penicillin 
per cubic centimeter and grew sparsely m 10 miciograms of streptomycin per 
cubic centimeter coincidentally with the period of penicillin therapy The culture 
of purulent material on April 16, 1947 resulted in a moderately heavy growth 
of Bacteroides The highest dilution of penicillin employed m this instance, 010 
unit per cubic centimeter, had no inhibitory effect on Bacteroides The last 
study, on October 2, again revealed Bacteroides This very heavy grow’th w'as 
inhibited by 0 05 unit of penicillin per cubic centimeter 

25 Stemen, C M, and Shaw, F W Necrobacillosis of the Skin, J Kansas 
M Soc 10 405, 1910 
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Sulfadiazine (1 Gm every four hours for about three days) brought no 
improvement Thereafter, numerous exacerbations of these relatively symptom- 
free lesions characterized the illness All treatment, including surgical drainage 
and a regimen of 12,000,000 units of penicillin in oil and beeswax within thirty 
days, led to nothing more than quite temporary regression of the nodules and 
abscesses 

Bacteroides was probably the primary organism responsible for tins unusual 
infection Despite the absence of generalized toxicity, the condition was extraor- 
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Chart 5 — Course in case 22 (abscess of the left deltoid muscle) 


dinarily refractory to treatment Neither repeated surgical drainage nor moderate 
amounts of penicillin seemed to have more than a transient beneficial effect 
Case 22 — Another severe infection was that of a white woman of 25 (chart S) 
who had a deltoid abscess from which Bacteroides was isolated three times, once 
alone About two weeks of intensive therapy was required to bring the infection 
under control A total of nearly 30,000,000 units of penicillin and 17 Gm of 
streptomycin were administered Radical debridement was performed because 
the abscess possessed the clinical and roentgenologic attributes of gas gangrene 
at one stage of the illness Gas gangrene antitoxin and 1 5 Gm of sulfadiazine 
were also prescribed Pronounced anemia persisted throughout the acute phase 
of the disease 
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Case 23 — A heav> growth of Bacteroides was recovered from the draining 
sinuses of a woman of 18 with suppurative hidradenitis of the axillas Numerous 
coagulase-negative staphylococci (Staph albus) albus and a few nonhemolytic 
streptococci were isolated concurrently Boils of the axillas had been present for two 
years prior to the entrj'- of the patient, but the response to therapy, including the 
administration of penicillin and hot soaks, had been pool Severe facial acne accom- 

Table 5 — Cases of Cutaneous and Othet Supetficial Lesions m Which Bai-teioides Was Isolated 


Case 

Age 

Sex 

Race 

Source 

Clinical Characteristics 

Bacteriologic Observations 

21 

30 

M 


Scalp abscesses 

Recurrent abscesses of scalp resistant to aU treat 
incnt, including 12,000,000 units of penicillin within 

1 month and repeated surgical drainage, case 
follovcd over 2 years 

Bacteroides isolated on 
only 2 occasions 

22 

25 

r 

t\ 

Lett deltoid 
abscoES 

Patient showed poor control of diabetes on entry, 
with fever, painful left shoulder and hot, tender 
abscess, clinical and roentgen evidence of gas 
gangrene, operation and high dosage of anti 
biotic drugs brought slow recovery, severe anemia 
in acute stage 

Bacteroides recovered on 

1 separate occasions, the 
third in pure culture 
after administration of 
penicillin, Clostndiumnot 
present 

23 

IS 

r 

W 

Hidradenitis 
suppuratii a 

Boils of axillas and facial acne for 2 years, no 
response to parenteral administration of peni 
cillin, temporarj remission with irradiation and 
local penicillin therapj , but recurrence of infec 
tion of left axilla in 1 month, draining sinuses 
on entry 

Hcary growth of Bacte 
roides and coagulase- 
iiegativo btaph albus, 
plus a few nonhemolytic 
streptococci from drain- 
ing sinuses 

24 

2 

F 

W 

Abscesses o£ 
right groin 
and thigh 

Scant, milkj, sangumous material aspiiatcd from 
ab'ccssos, Icukocjtosis and anemia present, re 
spouse to surgical drainage and penicillin ther- 
apj , death duo to medulloblastoma 

Culture revealed only Bac 
teroides in both lesions 

25 

42 

p 

W 

Parotitis 

Parotitis discovered m course of work up for cause 
of abdominal pain, fever and nausea and vomit- 
ing m a case of diabetes, Psch coli bacteremia 
and cntcrococcic bactcriuna major findings 

Bacteroides isolated once 
concurrently with 3 other 
genera of bacteria 

20 

30 

3,1 


Lett pararectal 
abscess 

Abscess of 1 month’s duration responded rapidly to 
surgical drainage, similar lesion noted 16 years 
earlier 

Bacteroides and coagulase- 
negative Staph albus 
only organisms observed 

27 

21 

1 


Lcit pararectal 
abscess 

Deep xaginal tear following delherv with forceps 
later, fever and anal pain, iclief by incision and 
drainage 

Bacteroides 1 of 3 organ 
ismi isolated 

28 

52 

p 

W 

Breast abscess 

Painful mass in left breast of 4 dajs’ duration, 
good response to surgical drainage 

B ictcroides and anaerobic 
nonhemolytic streptococci 
recovered 

29 

12 

r 


Abscess of 
sebaceous cyst 
superior to car 

Mass above right ear present for 1 jear with re 
currcnco and enlargement 2 weeks before entry, 
recession following incision and drainage 

Bacteroides and nonhemo- 
lytic streptococci only 
organisms isolated 

SO 

34 

M 


Left inguinal 
abscess 

Gonorrhea treated Avith penicillin prior to onset 
of adenopathy, enlargement of left inguinal 
lymph node, rapid regression following aspiration 

Bacteroides and anaerobic 
nonhemolytic streptococci 
recovered 

31 

22 

p 


Pilonidal cjst 
abscess 

Tender abscess at base of sacrum present for 4 
days, good response to surgical drainage 

Heaiy growth of Bacte 
roides, two other organ 
isms in small numbers 

32 

61 

M 


Pyodermic ulcer 
of left leg 

Pyodermic ulcer decreased m size and improved in 
appearance within 10 days after administration 
of penicillin, debridement and local therapy 

Heavy growth of Bacte 
roides coagulase nega 
tivo Staph aureus, hem 
olytic streptococci and 
01 welchil 


panied the onset of the hidradenitis and persisted Two million seven hundred 
thousand units of penicillin administered at this hospital were of no avail However, 
local radiation therapy and 3,600,000 units of penicillin injected directly into the 
axillas brought marked improvement This regimen was continued after the patient’s 
discharge from the hospital, but severe infection of the left axilla nevertheless 
recurred about one month later This report parallels a description of a case 
of suppurative hidradenitis of nineteen years’ duration, reported by Smith and 
Ropes,®'! from which Bacteroides was repeatedly isolated in mixed culture with 
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staphylococci or streptococci In Smith and Rope’s case, the buttocks, chest, 
back and face had also been involved at various stages of the disease 

Case 24 — Abscesses of the groin and thigh in the case of a child of 2 dem- 
onstrated a delay in response to surgical drainage and the administration of 
penicillin The infection was of minor importance in comparison with the fatal 
medulloblastoma in this case The pus expressed from the lesions was of a scanty, 
milky, sanguinous appearance rather than being of the bulky, foul, gray-green 
variety usually described in abscesses due to Bactcroides 

Case 25 — Although few in number, the Bacteroides discovered in this case 
of parotitis may have been of greater importance than a first glance at the data 
would indicate The Bacteroides and anaerobic nonhemoljtic streptococci, although 
quite sparse, were the most penicillin resistant of the flora Antibiotic therapy 
and chemotherapy were begun following the isolation of Bacteroides, it was not 
recovered subsequently 

Other Cases — The remainder of the conditions, including 2 pararectal abscesses 
(cases 26 and 27), an abscess of the breast (case 28), an abscess of the ear area 
(case 29), an abscess of an inguinal l>mph node (case 30), an abscess of a pilonidal 
cyst (case 31) and a pyodermic ulcer of the leg (case 32), were relativelj mild 
and responded w'ell to simple surgical drainage, the administration of antibiotic 
drugs or local therapy It is perhaps notewortliy that the patients in 2 of the 
12 cases of superficial lesions (those of the severe deltoid abscess [case 22] and 
of the parotitis [case 25]) had diabetes 

Infection of the Female Genital Tiact — Bacteroides is a common 
saprophyte of the female genital tract It has been implicated mainly 
as a secondary invader m chronic and subacute pathologic processes of this 
system, but its importance in puerperal fever has been indicated 
Severe and even fatal puerperal infection, particularly following deliv- 
eries complicated by operative intervention, has been attributed to 
Bacteroides 

Bacteroides was the lone organism isolated in the present series 
from most of the circumscribed lesions of the female genital tract, accom- 
panying bacteria being present in only 3 of the 7 cases described 

Three cases of tubo-ovarian abscess requiring surgical inter\'’ention 
were examples of serious invasion of the genital tract by Bacteroides 

Case 33 — A white woman aged 21 had a history of a ruptured appendix one 3 'ear 
previously with an apparently good response to surgical intervention Chills, fever, 
lower abdominal pain and a mass in the right adnexa were noted two months prior 
to entry Rest, the administration of sulfonamide drugs and the incision and 
drainage of the mass brought periods of remission, but exacerbations followed 
A mass developed in the left fallopian tube, and, about five months after entry, a 
subtotal hysterectomy, a bilateral salpingectomy and a left oopherectomy were 
performed during a quiescent phase of the illness Convalescence \vas uneventful 

26 (a) Lemierre^ (b) Burdon, K L Bacterium Melaninogenicum from 
Normal and Pathologic Tissues, J Infect Dis 42 161, 1928 

27 Hams, J W, and BTrown, J H Description of a New Organism That 
May Be a Factor in the Causation of Puerperal Infection, Bull Johns Hopkins 
Hosp 40 203, 1927 
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Leukocytosis and anemia were present throughout the acute course A pure 
culture of Bacteroides was recovered fiom the tubo-ovarian abscess on the left 
side, discovered at operation The possibility was entertained that the illness had 
actually been initiated by a retained poilion of the ruptured appendix 

Case 34 — The second example of tubo-ovarian abscess occurred in the case 
of a woman of 29 who entered the hospital with a history of vaginal hemorrhage, 
dysuria and lower abdominal pain for one week Slight improvement had 

Table6— oj Cttcumsaibcd Lesions of the Female Gemial Tract tn Which Bacteioides Was Isolated 


Case Age Sc\ Race Source 

33 21 R W liClt tubo 

ovarian abscess 


34 29 R W Right tubo- 

ovarian abscess 


So 23 R TV Tubo ovarian 
abscess 


30 23 R N Oul de sac 

abscess 


37 40 R TV Bartbollnlan 

abscess 


38 48 R N Right vulval 

ulcer 


39 17 R TV Vaginal abscess 


Clinical Characteristics 

Appendicitis and appendectomy 1 year beioro entry, 
chills, fever, pain and mass In right lower 
quadrant of abdomen for 2 months before, 
leukocytosis and anemia present, 74 Gm of 
sulfonamide drugs given In 2 months, subtotal 
hj stcrcctomy, bilateral salpingectomy and left 
oophorectomy 4 months alter entry 
Lower abdominal pain, vaginal hemorrhage, dys 
uria and lever for 1 neck sulfonamide drugs 
given prior to entry, mass In cul de sac and, later, 
in right lower quadrant palpated, subtotal 
hj stcrcctomy, bilateral salpingectomy and right 
oophorectomy performed 6 months after entry 
Induced abortion about 4 months before entry, 
vaginal hemorrhage, lower abdominal pain and 
fever marked course, on entry, tenderness in 
lower abdomen and mass in right adnexa, pcni 
elllln and sulfadiazine no aid, excision of abscess 
and cornual portion of right tube 
History of gonorrhea 1 year before entry, recur 
rent episodes of pain and tenderness in lower 
abdomen of 4 months’ duration, mass in right 
adnexa on entry, 200,000 units penicillin given 6 
days before isolation of Bacteroides, colpotomy 
of cul de sac abscess at that time (2 years after 
admission) 

Painless lump on vulva lor 3 weeks prior to entry, 
persisted for next 7 months despite repeated 
surgical drainage, no antibiotic therapy or 
chemotherapy 

bmall mass noted on right side of vulva 7 years 
before entry, ulcer developed which was resistant 
to therapy, intensive sulfonamide therapy prior 
to positive culture, painful swelling present on 
right side of vulva 26 years earlier 
Vaginal discharge lor 4 months, congenital stric 
turo of vagina, 300 cc pus drained surgically, 
relief after surgery, postoperative penicillin 
therapy 


^9 52 R TV Paraurethral Pain and burning on urination for 2 weeks, relief 

abscess after surgical drainage, previous history of 

treated gonorrhea sulfonamide drugs given at 
time of surgical procedure 


Bacteriologic Observations 

Bacteroides recovered in 
pure culture from tubo- 
ovarian abscess dis 
covered at operation 


Bacteroides recovered in 
pure eultures from ab 
scess at operation 


Bacteroides and anaerobic 
nonhemolytic streptococci 
isolated from tubo ovar- 
ian abscess at time of 
operation 

Bacteroides recovered in 
pure culture from ab 
scess of cul de sac 


Pure culture of Bacteroides 
recovered from bartho 
linian abscess 

Bacteroides, Staph aureus 
and nonhemolytic strep 
tococoi isolated from 
ulcer 

Bacteroides predominant 
organism, very few 
staphylococci and non 
hemolytic streptococci 
recovered 

A few Bacteroides only 
organisms isolated from 
paraurethral abscess 


followed the administration of about 3 Gm of sulfathiazole on the previous day 
Fever and a mass in the cul-de-sac Tvere the principal findings on admission 
Rapid improvement followed with symptomatic therapy Two and one-half months 
later, the patient reentered with an acute exacerbation of lower abdominal pain 
and with a mass in the right lower quadrant Diathermy brought relief, but 
reentry with a similar episode occurred three months later and subtotal hysterec- 
tomy, bilateral salpingectomy and oophorectomy on the right were pei formed at 
this time A tubo-ovarian mass and chronic inflammation were present on the right 
side A pure culture of Bacteroides was isolated from the tubo-ovarian mass The 
laboratory findings were noncontributory, aside from a single slightly elevated 
white blood cell count 



626 


ARCHIVES OF INTERNAL MEDICINE 


Case 35 — The third example of tubo-ovarian abscess, m the case of a woman 
of 23, followed an induced abortion A hemorrhage immediately followed instru- 
mentation with a catheter, while fevei and lower abdominal pain commenced 
ten days later, these symptoms continued until admission Moderate tenderness 
m the lower part of the abdomen and a mass in the right adnexa were present The 
tempeiature w'as 37 2 C (99 0 F) and remained normal although the patient 
repoited that a temperature of 102 F had been present prior to entr}' The wdiite 
blood cell count w'as 16,000 cells per cubic millimeter of blood Tiie pain persisted 
and the mass enlarged despite the admmistiation of 1,650,000 units of penicillin 
wuthm one w'eek and of 8 Gm of sulfadiarinc within three days Dilation and curet- 
tage and exploratorj lapaiotomj' w'cre performed nine da 3 s after entrj A tubo- 
ovaiian abscess W'as observed on the right side, this, plus the cornual portion of the 
fallopian tube, w'as excised A week later, the patient was dismissed m good 
condition Bacteroidcs and anaerobic nonhemolytic streptococi w'cre isolated irom 
the tubo-o^arlan abscess 

The foiegoing 3 cases simulated gonococcal salpingitis Thc> were reminiscent 
of a case of Bacteroides salpingitis and peritonitis (no 6 in the series reported 
b}’- Smith and Ropes 

Case 36 — In this case of abscess of the cul-de-sac, the patient had a historj of 
possible gonorrhea about one jear prior to entr^ Episodes of lower abdominal 
pain lecurred, as did adnexal masses, during a tw'o year period before the abscess 
W'as outlined The illness, at the time of the appearance of the mass m the cul-de- 
sac, W'as associated w'lth chills, fc\cr and lower abdominal pain, all of which 
subsided after a posterior colpotomj' Approximately 1,000,000 units of penicillin 
in one week and sulfonamide in the customary dosage were administered in 
conceit W'lth the surgery Bacteroides was the only organism recovered from 
the abscess Bacteroides may have been a htc invader. Neisseria gonorrhoeae 
being the likely pimary etiologic agent 

Other Cases — Another history of gonorihea, confiimcd m this instance, 
preceded the onset of a paraurethral abscess (case 37) Sulfathiazole was 
administered concurrently w'lth surgical drainage, but lesolution of the lesion 
seemed to be due to the operation The drug w'as given prior to the isolation of 
Bacteroides m a case of vulval ulcer (no 38) and led to no marked improvement 
Penicillin w'as pi escribed after successful surgical drainage of the vaginal abscess 
in case 39 No antibiotic therapy or chemotherapy was administered to the patient 
W'lth a barthohnian abscess (case 40) , the lesion persisted for six months despite 
repeated aspiration 

Seven cases of infection of the uterine tract w'cre characterized by the presence 
of Bacteroides in the uterine or vaginal discharge. Five of the 7 cases were 
examples of postpartum infection In case 41, Bacteroides was penicillin resistant 
in contrast to the single other organism, a nonhemolytic streptococcus, which was 
penicillin sensitive Penicillin and sulfonamide drugs, alone or in combination, 
were given in all 5 cases Four patients improved rapidly, but recovery in case 42 
was complicated by postpartum hemoirhage, anemia, cervicitis and endometritis 
A long-standing vaginal discharge and a recent bout of vaginal hemorrhage 
characterized 1 nonparturient case (no 43) The discharge gradually abated, 
the administration of diethylstilbestrol being of apparent aid In the other non- 
parturient case (no 44), the patient had a vaginal discharge of two weeks’ duration 
which apparently subsided spontaneously Only slight inflammation of the vagina 
had been noted at the time of admission 
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Seven examples of probable saprophytic Bacteroides within the female 
genital tract were observed in this study The need for more active study of the 
role of Bacteroides in uterine infection, particularly in the "postpartum state,” is 
evident 


Table 7 — Cases vi Winch Bactet aides Was Isolated fiom Uiine and Vaginal Discharge 


Case 

Age 

Sex 

Race 

Source 

Clinical Characteristics 

Bacteriologic Observations 

41 

19 

P 

W 

Utenne dis- 
charge 

Postpartum fever, tenderness of uterine fundus, 
costovertebral tenderness and foul lochia, im- 
provement after administration of 240,000 units 
of penicillin in 1 day 

Penicillin resistant Bacte- 
roides principal organ 
ism recovered, few peni- 
cillin sensitive nonhemo 
lytic streptococci also 
present 

42 

31 

P 

W 

Uterine dis 
charge 

Patient febrile before and after delivcrj', hemor 
rhago and severe anemia immediately post 
parliim, abdominal pain and vaginal discharge 
duo to subacute and cystic cervicitis occurred 

10 necks post partum, no antibiotic therapy or 
chemotherapy 

Bacteroides and anaerobic 
nonhemolytic strepto- 
cocci isolated 

43 

65 

r 

K 

Utenne dis 
charge 

Long standing vaginal discharge and recent vaginal 
licmorrhagc, cessation of discharge after diethyl 
stilbcstrol treatment No antibiotic therapy or 
chemotherapy 

Bacteroides and anaerobic 
nonhemolytic strepto 
cocci isolated 

44 

5 

p 

W 

Vaginal dis 
charge 

\ aginal discharge for 2 weeks, only slight inflam 
mation of vagina at time of entry, spontaneous 
remission without therapy 

Heavy growth of Bacte- 
roides, Staph albus, 
nonhemolytic streptococ- 
cus and Cl welchn 

45 

10 

p 

N 

Uterine dis 
charge 

I'cvci and retention of membranes post partum, 
fevtr disappeared 2 dnvs rftcr start of sulfa 
din/ino therapy (4 Gm daily) 

Pure culture of Bacte 
roides, blood culture 
negative 

46 

17 

F 

W 

Uterine dis 
charge 

Postpartum fever and burning on urination, 
psch coli present in urine, good response to 
sulfonamide and penicillin therapy 

Many Bacteroides and few 
Staph albus isolated 

47 

29 

p 

w 

Uterine dis 
charge 

Fever accompanied postpartum retention of mem 
brancs, temperature normal within 1 day of com 
mencement of penicillin therapy 

Bacteroides and anaerobic 
nonhemolytic strepto 
cocci isolated 


Table 8 — Oigamsms Isolated Coincidentally with Bactei aides 


Cases in ■which pure culture of Bacteroides w.is obtained 13 

Cases m ivhich mixed cultures ■were obtained 34 

Anaerobic nonhemolytic streptococcus 10 

Nonhemolytic streptococcus 11 

Staph albus 10 

Staph aureus (coagulase positive) 7 

Anaerobic hemolytic streptococcus 4 

Hemolytic streptococcus 3 

Ooliform baciUi 3 

Diphtheroids 1 

Pneumococcus (type V) 1 

Pseudomonas aeruginosa 1 

Alealigencs faecahs 1 

Actinomyces 1 

Coagulase negative Staph aureus 1 

Cl welchii 2 


ACCOMPANYING FLORA 

A brief survey of the organisms isolated concurrently with Bac- 
teroides IS piesented in table 8 The high incidence of anaerobic strep- 
tococci, particularly of the nonhemolytic variety, seems to be more 
than fortuitous Frequent association of anaerobic streptococci with 
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Bacteroides has been observed m othei studies,"® and the possibility 
of a symbiotic relationship between Bacteroides and anaerobic strep- 
tococci has been suggested 


TREATMENT 

The treatment of infection by Bacteroides has included admmistiation 
of potassium iodide,®® vigorous aeration of local lesions,®^ the admin- 
istration of sulfonamide drugs,®" streptomycin ®® and penicillin,® surgical 
drainage and ligation of thrombosed veins, particularly of the internal 
jugular vein in septicemias Definite value has been attributed to 
intensive treatment with sulfonamide drugs, particular!)' sulfapyridine , 
however, its beneficial effects have been noted to be irregular - The 
importance of supportive therapy, particularly blood transfusions and 
the parenteral administration of fluids, has been emphasized 

Surgical drainage was usually effective for the management of 
accessible localized lesions in cases of this study There were exceptions, 
of which examples were case 21 (scalp abscesses) and case 40 (repeat- 
edly occurring bartholinian abscess) 

In a recent review of septicemias due to Bacteroides funduhformis, 
Lemierre® claimed the administration of penicillin to be a most effica- 
cious means of combating this infection, having obsen'cd a remarkable 
therapeutic effect in several critical cases Varying degrees of refractori- 
ness to penicillin therapy were displayed in the present senes Bacte- 
remia (case 1) and recurrent abscesses of the scalp (case 21) were not 
benefited by prolonged courses of penicillin A compilation of penicillin 
sensitivities m vitro is interesting when correlated with clinical effects 
(see table 9) 

Unfortunately, many of the sensitivity studies were not carried 
out beyond a concentration of 0 10 unit of penicillin per cubic centimeter 
Furthermore, a number of specimens were not tested because of technical 
difficulties in culturing Bacteroides It is clear, nevertheless, that the 
organism may be resistant to penicillin since 7 of 9 organisms tested 
displayed some degree of refractoriness to this antibiotic drug Our 

28 Lemierre, Reilly and Laporte Cohen 20 

29 Cohen Norris, C Suppurative Pyelophlebitis Associated with Anaerobic 
Micro-Organisms, J M Research 6 97, 1901 

30 Shaw, F Human Necrobacillosis, Zentralbl f Bakt 129 132, 1933 

31 Martin, W B Human Infection with B Necrophorum, Am J Clin 
Path 10 567, 1940 

32 Brown, A E , Williams, H L, and Herrell, W E Bacteroides 
Septicemia Report of a Case with Recovery, JAMA 116 402 (Feb 1) 1941 

33 Cressy, N L , Lahey, W J, and Kunkel, P Streptomycin m the Treat- 
ment of Bacterial Endocarditis, New England J Med 239 497, 1948 

34 Smith and Ropes Lemierre, Reilly and Laport 
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data support Foley’s demonstration of the penicillin resistance of 
Bacteioides in vitio, 12 strains being uninhibited by 100 units of peni- 
cillin per cubic centimetei, and Dienes’ obseivation that the L forms 
of Bacteroides aie penicillin resistant Clinical experience with the 
use of penicillin in Bacteroides infections is inadequate, but it is apparent 
that reliance on penicillin exclusively in such infections is not justifiable 
It has been claimed that stieptomycm probably aided recovery m 
a case of Bacteroides endocarditis , large doses of penicillin and 
sulfonamide drugs weie given after stieptomycm therapy was begun 
However, the in vitro sensitivities of 12 strains of Bacteroides, ranging 
from 750 to 2,000 micrograms of streptomycin per cubic centimeter. 


Table 9 — PemaUin Sensitivity of Nme SUams of Bacteroides in Vitro 


Case 

Source 

Units Per Cc 

Comment 

1 

Blood 

Resistant, 0 4 

Patient febrile for 3 weeks, over 0,000,000 units 
penicillin administered 

2 

Blood 

Resistant, 0 

Each coll, predominant organism, streptomycin 
sensitKo when Bacteroides resistant to 50 units 
streptomycin per cc , death due to bacteremia 
and pyelophlcbltis despite administration of 
more than 40,000,000 units penicillin and 19 Gm 
streptomycin 

5 

Retroperitoneal 

nbseess 

Sensitive, 0 05 

Rapid donnhiU course with death due to the 
retroperitoneal sarcoma 

7 

Osteomyelitis 
of mandible 

Resistant, 0 1 

Response to surgical intervention and 5,000,000 
units penicillin delayed 

10 

Empyema 

Sensitive, 0 2, 
resistant, 0 1 

Response to rib resection and tube drainage good 

20 

Abscesses of 
scalp 

April 10, 1947 
resistant, 0 1, 
October 2 
sensitive, 0 05 

Recurrent scalp abscesses present over 2 years, 
resistance to repeated surgical drainage and to 
12,000,000 units penicillin administered in 1 month 

29 

Parotitis 

Resistant, 0 1 

Bacteroides not predominant organism 

37 

Uterine dis 
charge 

Resistant, 0 1 

Bacteroides likely etiologic agent in postpartum 
uterine infection 


indicated basic streptomycin resistance by this orgamsm The value 
of the streptomycin used in the treatment of a few cases in the present 
study could not be determined In case 2 (bacteremia), the single 
specimen of Bacteroides was resistant to 50 micrograms of streptomycin 
per cubic centimeter, and intensive streptomycin therapy did not prevent 
fatal termination This agent may have played a role in the successful 
treatment of the deltoid abscess (case 22) and the meningitis (case 3) 

COMMENT 

In this series of cases of Bacteroides infection, the areas of predilec- 
tion were the female genital tract and the superficial parts of the body 
Bacteremia, meningitis, pulmonary infection, osteomyelitis, abdominal 

35 Foley, G E In Vitro Resistance of the Genus Bacteroides to Strepto- 
mycin, Science 106 423, 1947 
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abscesses, maxillary sinusitis and infections of the urinary tract were 
other vaiieties of Bacteioides infection observed Major lesions caused 
by Bacteroides desciibed elsewhere, but not observed within the Stan- 
foid University Hospitals, included endocarditis,'*'* appendicitis,^^** 
chronic ulcerative colitis and possibly those of Reiter’s disease 

A considerable number of Bacteroides infections have undoubtedly 
been overlooked in this hospital Bacteiemias and septicemias m par- 
ticular have probably been missed Whereas common technics are of 
some value,^^ the efiective isolation of Bacteroides from the blood stream 
1 equii es special anaerobic methods ® E\ en highly specialized anaerobic 
technics of blood culture maj'' not suffice foi the recognition of mild, 
atypical bacteremias, which are commoner than was previousl} supposed ” 
Consideiable diagnostic aid by a serum flocculation method purportedly 
specific for Bacteioides funduliformis antibodies has been reported®® 
An alcoholic extract of the organism is the antigen emplojed 

Metastatic, suppurative local lesions may occui during generalized 
sepsis,®** as the result of infected emboli arising in a suppuratne form 
of thiombophlebitis Mild, e\anescent bacteremias, often not recognized, 
have been stated to result in commonly observed small, isolated 
abscesses ® The original foci of Bacteroides bacteremias are supposedly 
m aieas where Bacteioides maintain a sapiophytic existence within 
the natural cavities of the body Howe\ er, evidence suggesting exoge- 
nous infection bj^ means of contaminated v ater has been presented *** 
Transmission of the organism from patient to patient has been indi- 
cated ■“* In a group of soldiers, deep gunshot wounds became infected 
by Bacteroides in a hospital It has been stated that secondary infection is 
commonly caused b}'- Bacteroides,®®** particularly in neoplastic disease 
This study tended to support the validity of these claims 

The formation of gas by Bacteroides m culture has been demon- 
stiated^^ One instance of gas formation m vitio was observed m this 
series (by the organism isolated in case 14) Cunningham noted the 

36 Back ^ Back, G M , Bragstedt, L R , and Heinz, T E Bacterium 

Necrophorum in Chronic Ulcerative Colitis, JAMA 106 7 (Jan 4) 1936 

37 Pham Waring, J J , Ryan, J G , Thompson, R , and Herrell, W E 
Bacteroides Septicemia Report of Case with Recovery, Laryngoscope 53 717, 
1943 

38 Lemierre 2 Laporte, A , and Brocard, H La reaction ,de floculation du 
serum en presence d’un extrait alcoohque microbien dans les infections a Bacillus 
funduliformis, Compt rend Soc de biol 131 4, 1939 

39 Smith and Ropes Lemierre s'* 

40 Bogdan, A Eine bisher unbekannte Infektionshkrankheit bei Vervvundeten, 
Med Khn 12 383, 1916 

41 Chandler and Breaks 1 ® Hams and Brown 27 

42 Cunningham, J S Human Infection with Actinomyces Necrophorus 
Bactenologic and Pathologic Report of Two Cases Terminating Fatally, Arch 
Path 9 843 (April) 1930 
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presence of gas, both clinically and roentgenologically, in a case of 
retropharyngeal abscess due to Bacteioides which terminated fatally 
The presence of gas in the tissues of the arm was noted by Smith and 
Ropes during the course of a fatal sepsis. Clinically, typical gas 
gangrene uith roentgen evidence of gas in the tissues was observed 
in case 22 of the present series This evidence indicates that Bacteroides 
infection must be considered in the difterential diagnosis of gas gangrene 
Available data indicate that Bacteroides is resistant to penicillin 
and streptomycin, and evidence in this study suggests that the clinical 
response to the administration of these antibiotic drugs may be poor 
Consideration must be given to the possibility of superimposed or con- 
comitant infection by penicillin-resistant Bacteroides or other organisms 
complicating the treatment of disease presumably caused by penicillin- 
sensitive bacteria 


SUMMARY 

1 Bacteroides was recovered in 47 cases A considerable variation 
in the severity of disease caused by this organism was demonstrated 

2 The most common sources were localized superficial lesions and 
the female genital tract Bacteroides was also isolated in cases of 
bacteremia, meningitis, empyema, lung abscess, bronchiectasis, infection 
of the urinary tract, chronic otitis media, maxillary sinusitis, osteomye- 
litis, cervical sinuses, abdominal abscesses and thyroiditis 

3 Bacteroides was frequently isolated in pure culture, but the con- 
current recovery of anaerobic streptococci was of significant frequency 

4 Bacteroides has gas-forming tendencies and may produce lesions 
which simulate those of gas gangrene 

5 There is clinical and laborator}^ evidence that a considerable degree 
of resistance to penicillin and streptomycin ma}'^ be an important charac- 
teristic of Bacteroides 

43 Weinstein, L The Spontaneous Occurrence of New Bacterial Infections 
During the Course of Treatment with Streptomycin or Penicillin, Am J M Sc 
214 56, 1947 Appelbaum, E , and Leff, W A Occurrence of Superinfections 
During Antibiotic Therapy, JAMA 138 119 (Sept 11) 1948 



MYOCARDIAL INFARCTION 

Observations on One Hundred Patients Who Survived up te Six Years 

G Y MILLS, MD 
A J SIMON, MD 
F CISNEROS, MD* 

AND 

L N KATZ, MD 
CHICAGO 

TN 1947, Mintz and Katz ^ published observations on a large senes of 
patients with recent m3'Ocardial infarction and pointed out features 
of importance in establishing the immediate prognosis Recentl)^ we ' 
analyzed the factors involved in determining the long term prognosis 
During the latter stud}', a follow-up surve} was made on 100 patients 
who had survived acute m3 0cardial infarction from one to six years 
The present report correlates the degree of electrocardiographic resti- 
tution following acute infarction with the clinical state of the patient 
The necessary data were obtained for 100 patients of the 507 
whose cases had previously been reported - Of these, 84 were inter- 
viewed and examined at the hospital, for the remaining 16, follow-up 
information and electrocardiograms were obtained from the records of 
their private ph3'sicians In every instance, a new electrocardiogiam 
was taken and intei preted by us 

Almost all the patients interviewed were maintained on a regimen ot 
combinations of barbiturates, papaverine and/or glyceryl trinitrate One 
patient in the fourth decade who was addicted to the use of morphine 
had been treated for the habit before infarction Most of the patients had 
returned to their former jobs and were working about the same numbei 
of hours as before infarction In most instances, the younger patients 
were able to resume a fuller share of activit}' after recovery than the 

Dr Cisneros now resides in Mejwico, D F , Mexico 
This study was aided by the A D Nast Fund for Cardiovascular Research 
From the Cardiovascular Department, Medical Research Institute, Michael 
Reese Hospital The department is supported in part by the Michael Reese 
Research Foundation 

1 Mintz, S S , and Katz, L N Recent Myocardial Infarction An Analysis 
of Five Hundred and Seventj'-Two Cases, Arch Int Med 80 205 (Aug) 1947 

2 Katz, L N , Mills, G Y, and Cisneros, F Observations on the Survival 
of Patients After Recent Myocardial Infarction, to be published 
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older ones This was also observed by Cooksey/ Master and Dack ^ 
and others ^ 


TYPES OF ELECTROCARDIOGRAPHIC RESTITUTION 

Patients were classified according to the degree of recovery shown m follow-up 
electrocardiograms Three classifications were used 

1 Little Elcctrocaidiogt aphic RcsUtuhon (figure, A") — The electrocardiograms 
for this group showed changes similar to those observed at the time of infarction, 
with characteristic coronary contours of the S-T segment of the T wave and of 
the QRS complex The coronarj’’ patterns were obvious and could readily be 
classified into one of the types previously recognized by one of us (L N K ) ® 

2 Pmtial Elect) ocatdiographic Restitution (figure, B) — The electrocardio- 
grams for this group showed the QRS complex, and sometimes the T wave, 
characteristic of the coronary patterns, but without the deviations in the S-T 
segment Thus, there had been some return toward normal 

3 Complete Elect) ocardtogiapittc Restitution (figure, C) — The electrocardio- 
grams for tins group were similar to the control records, were within normal 
limits or, if abnormal, showed no stigma of coronary insufficiency 

The groups with little and partial restitution were those to which we gave the 
electrocardiographic designation of chronic coronary insufficiency 

RELATIONSHIP OF ELECTROCARDIOGRAPHIC RESTITUTION TO CLINICAL 

FINDINGS 

1 Little Electrocaidiogiaphic Restitution — Seventy-seven of the 100 patients 
(59 males and 18 females) had little electrocardiographic restitution Twenty-four 
of these had no evidence of angina, hypertension or heart failure In the follow-up, 
hypertension occurring alone was the most frequent finding (16 cases) , with 
angina pectoris, it accounted for the most frequent combination (15 cases) Angina 
pectoris alone accounted for 11 cases Heart failure was observed alone in 1 case, 
and in various combinations in the remaining 10 None of the patients had heart 
failure as an isolated disorder on admission to the hospital, but in the 3 instances 
in which it was present at that time it was associated with angina or hyper- 
tension Twelve patients had heart failure at follow-up, and for 11 of these the 
electrocardiograms showed little restitution 

2 Partial Elect) ocardio graphic Restitution — Fourteen patients (9 males and 5 
females) had partial electrocardiographic restitution at follow-up Four of these 

3 Cooksey, W B Coronary Thrombosis Follow-Up Studies with Especial 
Reference to Prognosis, JAMA 104 2063 (June 8) 1935 

4 Master, A M , and Dack, S Rehabilitation Following Acute Coronary 
_Artery Occlusion, JAMA 115 828 (Sept 7) 1940 

5 (a) King, H C Prognosis in Coronary Heart Disease and After Cor- 

onary Occlusion, Ohio State M J 33 524, 1937 (b) Master, A M , Jaffe, H L , 
and Dack, S The Treatment and Immediate Prognosis of Coronary Artery 
Thrombosis, Am Heart J 12 549, 1936 (c) Conner, L A , and Holt, E The 

Subsequent Course and Prognosis in Coronary Thrombosis — an Analysis of Two 
Hundred and Eighty-Seven Cases, ibid 5 705,T930 

6 Katz, L N Electrocardiography Including an Atlas of Electrocardio- 
grams, ed 2, Philadelphia, Lea & Febiger, 1946 
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showed no evidence of hypertension, angina or heart failure Angina pectoris 
and hypertension appeared alone in 3 cases each, and in combination in 3 cases 
One patient suffered from angina and heart failure None of the patients in this 
group had heart failure at the tune of admission 



A, electrocardiogram of a white man of 33 The first record was taken on 
June 2, 1941, ten days after the clinical episode The follow-up record was taken 
on March 13, 1947 There is little restitution B, a white man of 60 The first 
record was taken on March 7, 1940, one day after the clinical episode The follow- 
up record was taken on March 5, 1947 There is partial restitution Evidence of 
the healed infarct is shown by the deep Q wave in CF- and CF^ C, a white 
woman of 68 The first record was taken on October 8, 1943, two weeks after 
the clinical episode The follow-up record was taken on March 13, 1947 There is 
complete restitution 
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3 Complete Elect} ocaidwgi aplnc ReshtuUon — Only 9 of the 100 patients 
examined had complete electrocardiographic restitution Eight were males Four 
of these had no hypertension, angina or heart failure, and 4 had clinical hyper- 
tension only The remaining patient had angina pectoris None of this group 
had lieait failure on admission 

Because the number of patients with partial and complete restitution 
was small it would not be warranted to draw a statistical correlation 
However, in the two groups together there were 23 patients, and of 
these S, or 35 per cent, had no hypertension, angina or heart failure 
at follow-up This figure is comparable to that for the group with little 
restitution, in \vhich 24 of 77 patients (31 per cent) had no sequelae 
Our breakdown! indicates that hypertension and angina pectoris are 

Distribution of the 100 Patients at the Time of Follow-Up 



Xo A.ngina, 
Hjper 
tension or 

Angina 

Hyper 

tension 

Failure 

Angina, 

Hjper 

tension 

and 

Angina 

and 

Hyper 

Hyper 

tension 

and 

Angina 

and 



railure 

Alone 

Alone 

!lone 

Failure 

tension 

Failure 

Failure 

Totals 

Little electrocardiographic 
restitution 

Males 

19 

9 

14 

0 

2 

10 

2 

3 

69 

Pemales 

5 

2 

2 

1 

1 

0 

2 

0 

15 











Totals 

24 

(31 2%) 

11 

(11 3%) 

IG 

(20 S%) 

1 

(13%) 

3 

(3 9%) 

15 

(19 4%) 

4 

(5 2%) 

3 

(3 9%) 

77 

Partial electrocardiographic 
restitution 

Males 

4 

2 

0 

0 

0 

2 

0 

1 

0 

Pemales 

0 

1 

3 

0 

0 

1 

0 

0 

6 



— 

— 


w 



.1^ 


Totals 

4 

(28 T%) 

3 

(21 4%) 

3 

(21 4%) 

0 

0 

3 

(21 4%) 

0 

1 

(7 1%) 

14 

Complete electrocardiographic 

TPCfl fllf 

Males 

4 

1 

3 

0 

0 

0 

0 

0 

8 

Pemales 

0 

0 

1 

0 

0 

0 

0 

0 

1 


- - 

__ 

- - 



- 

- 

- . 


Totals 

4 

(44 4%) 

1 

(11 1%) 

4 

(44 4%) 

0 

0 

0 

0 

0 

9 

Totals 

32 

15 

23 

1 

3 

IS 

4 

4 

100 


most frequently noted clinically in the follow’--up examination of the 
patient with myocardial infarction 

There was little difference in the rate of occurrence of angina among 
patients with little, partial or complete restitution In general, the distri- 
bution of angina and hypertension, alone or m combmaiton, was about 
the same m the three groups classified according to degree of electro- 
cardiographic restitution Heart failure, alone or m combination with 
angina and/or hypertension, was limited almost entirely (m 11 of 12 
cases) to the group with little restitution 


HYPERTENSION 

Forty-eight patients had hypertension alone or m combination with 
heart failure and/or angina, of these, 15 were females and 33 males 
(a somewhat higher ratio of females to males than m the total group 
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studied) In the cases of those patients whose blood pressure levels 
previous to infarction were known, the trend was toward a higher 
blood pressure level at the time of the follow-up Master and his 
associates " reported a return of hypertension in two thirds of their 
cases Chambers ® pointed out that 58 per cent of his patients regained 
the hypertension by the end of the second year and that in those cases 
m which the blood pressure had not returned to hypertensive levels by 
the end of the first year there was a greater variety of complaints In 
our experience, all the patients who had hypertension at follow-up one 
year or more after infarction had a history of hypertension before 
infarction, and of these 18 had coexisting angina pectoris 

Of the patients in the 23 cases of uncomplicated hypertension, 12 
had the pattern of an infarct of the posterior wall , 8, that of an infarct 
of the anterior wall, 1, that of an infarct of the lateral wall, and 2 that 
of an atypical infarct Sixteen of these patients had no defect of impulse 
initiation or conduction and no low voltage in the follow^-up electro- 
cardiogram There were 4 instances of conduction disturbances, all 
were in cases of intraventricular block Disturbances of impulse initia- 
tion were seen m 3 cases in which the patients had ventricular prema- 
ture systoles, and in a fourth in w'hich the patient had nodal premature 
systoles together wuth intraventricular block 

ANGINA PECTORIS 

Fifteen patients, 12 of whom were males, had only angina pectoris 
at follow-up Angina occurred alone with almost the same frequency in 
patients who had anterior wall infarct patterns or posterior wall infarct 
patterns, viz , in 4 of the former and 5 of the latter Angina occurred 
in 3 cases m which patients showed lateral wall infarct patterns and in 
3 cases in which the pattern was atypical Of these 15 patients who had 
angina without hypertension or heart failure, 11 showed little electro- 
cardiographic restitution, 3 partial restitution and 1 complete restitution 
Therefore, there is no actual relationship betw^een the various types 
of electrocardiographic restitution and the clinical s3mdrome of angina 
pectoris It appears m patients with complete restitution as w’’ell as in 
those with partial or little restitution 

Considering all 39 cases of anginal syndrome in the groups wuth 
little and partial restitution (which included 91 cases), an interesting 
fact appeared These groups were those in which the electrocardio- 
graphic diagnosis was chronic coronary insufficiency Thus, more than 

7 Master, A M , Jaffe, H L , Dack, S , and Silver, N The Course of 
the Blood Pressure Before, During and After Coronary Occlusion, Am Heart J 
26 92, 1943 

8 Chambers, W N Blood Pressure Studies in One Hundred Cases of 
Coronary Occlusion with Myocardial Infarction, Am J M Sc 213 1, 1947 
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1 111 3 of our patients with the electrocardiographic pattern of chronic 
coronary insufficiency had a clinical syndrome of angina 

There were 11 patients in this group who had no disturbance of 
impulse origin or conduction Three patients had intraventricular block, 
associated in 1 case with auricular premature systoles and in 1 with 
ventricular premature systoles One patient had auricular premature 
systoles alone Low voltage was observed once 

HEART FAILURE 

Heart failure alone was observed only once at follow-up, but it was 
present 11 times m association with hypertension, angina or both It 
occurred with almost the same frequency m association with angina 
pectoris as with hypertension The 1 occurrence of isolated heart failure 
was in a female patient Although the presence of heart failure is a 
grave sign, the degree of failure present was minimal except in 1 instance 
This patient, who had moderately severe failure, was not receiving 
digitalis, the blood pressure was 300 systolic and 110 diastolic, and 
the electrocardiogram was grossly abnormal Except in 1 instance, all 
the patients with heart failure showed little electrocardiographic restitu- 
tion The 1 patient had angina, associated with heart failure and with 
partial electrocardiographic restitution 

It should be pointed out that digitalization is indicated when the 
patient has had an infarct and survives, and when heart failure develops 
for reasons other than that of a new infarct Even when heart failure 
is due to a new infarct adequate digitalization is not contraindicated 
and IS without hazard when properly employed 

Heart failure was observed in the cases of 5 patients with previous 
posterior wall infarct patterns, in those of 2 patients with anterior wall 
infarct patterns, in those of 2 patients with lateral wall infarct patterns 
and in those of 3 patients with atypical patterns The electrocardio- 
gram of 1 patient, who was in congestive heart failure without angina 
or hypertension, showed low voltage This was the only defect in 
impulse initiation or conduction noted in cases in which patients had 
heart failure Such abnormalities of impulse initiation as ventricular, 
nodal and auricular premature systoles represent a potential hazard 
since more serious ectopic rhythms, such as auricular fibrillation, ven- 
tricular tachycardia or ventricular fibrillation, may develop later, with 
the hazard in the case of the latter two of unexpected death Patients 
with the latter conditions should receive quinidine 

COMBINATION OF HYPERTENSION, ANGINA PECTORIS AND HEART FAILURE 

In our series, 20 males and 9 females had some combination of 
angina, failure and/or hypertension Angina and hypertension was the 
most frequent combination, it occurred m 18 cases, m 15 of which 



638 


ARCHIVES OP INTERNAL MEDICINE 


patients had little electrocardiographic restitution None of the patients 
with complete electrocardiographic restitution had combinations of these 
conditions, however, it must be remembered that there were only 9 
patients in that group 

Of the 29 patients with more than one clinical condition at follow-up, 
at the time of infarction 8 had anterior wall infarct patterns, 1 1 posterior 
wall infarct patterns, 7 lateral wall infarct patterns and 3 atypical infarct 
patterns Two of the patients had intraventricular block, which in 1 
instance occurred with aunculoventricular block One patient who had 
ventricular premature systoles also had auricular fibrillation The 
fibrillation and an atypical infarct pattern were present at the time of 
hospitalization, and at follow-up there was little electrocardiographic 
restitution One other instance of auricular fibrillation was noted, this, 
too, was in a case with little restitution Low voltage was observed 
in 2 instances Twenty-one patients had no defects of impulse initiation 
or conduction Their tracings were all consistent with the electrocardio- 
graphic diagnosis of chronic coronary insufficiency 

ABSENCE or HYPERTENSION, ANGINA PECTORIS AND HEART FAILURE 

Thirty-two patients (27 males and 5 females) were found to have 
no angina, heart failure or hypertension at follow-up Most of these 
patients had either anterior wall infarct patterns (18 patients) or 
posterior wall infarct patterns (12 patients) Disturbances of impulse 
initiation and conduction occurred with almost the same frequency in 
this group as in the group with hypertension alone There were 3 
instances of intraventricular block, 1 associated with aunculoventricular 
block and 1 with ventricular premature systoles In 2 instances, the 
electrocardiogram showed little restitution , 1 patient had intraventricular 
block alone, and 1 had both intraventricular and aunculoventricular 
block Conduction disturbances, all ventricular premature systoles, 
occurred in 3 cases Low voltage was observed 4 times as an isolated 
disturbance Twenty-two patients had defects of impulse initiation or 
conduction 

COMMENT 

It IS of considerable interest and importance that of 100 patients 
examined one to six years after infarction, 77 had little electrocardio- 
graphic restitution and only 9 had complete restitution It is evident 
that the electrocardiographic pattern can prognosticate neither survival 
nor rehabilitation, for the greastest percentage of surviving patients 
had the most abnormal records and all the patients had resumed their 
previous occupations Physicians must be cognizant of the large number 
of patients whose electrocardiograms made after infarction will show 
little change in contour from the pattern of recent infarction over a 
period of years The cause of episodes of precordial pain in these 
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patients may be misdiagnosed as recent infarction on the basis of the 
electrocardiogram unless serial records are made Comparison of the 
frequency of clinical angina pectoris with the large number of tracings 
which indicate the electrocardiographic diagnosis of chronic coronary 
insufiEiciency demonstrates the correlation between these two distinct 
entities in patients surviving infarction 

The clinical state of the patient can be anticipated in some respects 
with the aid of the electrocardiogiain Among our 100 patients, the 
number without hypertension, angina pectoris or heart failure was about 
equal in the two groups of those with little electrocardiographic resti- 
tution and those with partial and complete restitution Angina pectoris 
and hypertension, singly or m combination, occurred without statistical 
differences m the three gioups classified according to electrocardio- 
graphic restitution Heait failure was the only entity which was heavily 
concentrated in one group Alone, or in combination with angina 
pectoris and hypertension, it was present in 11 patients with little 
restitution and only once m the group showing partial restitution 
Heart failure associated with acute myocardial infarction enhances the 
gravity of the prognosis - Only 3 of our 100 patients exhibited heart 
failure on admission The fact that 11 patients with heart failure on 
follow-up were m the group with little restitution would indicate that 
in this one respect the electrocardiogram which changes little after acute 
infarction carries with it special importance For this reason it is 
justifiable to be more optimistic when there is complete electrocardio- 
graphic restitution after infarction The occurrence of clinical angina 
in 39 patients of 91 wdiose condition was electrocardiographically diag- 
nosed as chronic coronary insufficiency (little or partial restitution) 
indicates the frequency of the association of clinical angina with the 
electrocardiographic pattern of chronic coronary insufficiency in patients 
surviving myocardial infarction 

SUMMARY AND CONCLUSIONS 

One hundred patients were examined who had survived one to six 
years after acute myocardial infarction 

The electrocardiograms of 77 of these 100 patients showed little 
restitution, those of 14 showed partial restitution and those of 9 showed 
complete restitution 

The electrocardiographic pattern after infarction did not prognosti- 
cate survival of the patient 

Heart failure appeared almost entirely in the group of patients with 
little electrocardiographic restitution 

The electrocardiographic diagnosis of chronic coronary insufficiency 
IS distinct from the clinical syndrome of angina, yet, clinical angina 
occurred in 43 per cent of patients surviving infarction whose electro- 
cardiographic pattern was that of chronic coronary insufficiency 
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R RECENT advances in the surgical alteration ^ and correction of 
certain congenital defects of the heart and the great vessels make 
it imperative that more exact diagnoses of such lesions be made 
Intravenous catheterization ot the heart has been found to be a most 
useful aid in ascertaining the condition when such congenital abnor- 
malities are suspected Forssmann,- in 1929, first introduced the method 
by catheterizing his own heart In 1941, Cournand and Ranges® 
emphasized its applicability to the study of certain physiologic changes 
that occur in various types of heart disease Blood samples may be 
obtained from various parts of the venous system, from the right side 
of the heart and from the pulmonary artery and its branches for estima- 

Reports of 23 of the cases were used in a preliminary report 
This work was made possible in part through a grant from the M D Ander- 
son Foundation 

From the Departments of Internal Medicine, Pharmacology and Roent- 
genology, Baylor University College of Medicine 
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formations of the Heart in Which There Is Pulmonary Stenosis or Pulmonary 
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Aorta Experimental Studies Regarding Its Surgical Correction, New England 
J Med 233 287, 1945 

2 Forssmann, W Die Sondierung des rechten Herzens, Klin Wchnschr 
8 2085, 1929 

3 Cournand, A , and Ranges, H A Catheterization of Right Auricle, 
Proc Soc Exper Biol & Med 46 462, 1941 
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tioii of the oxygen content At the same sites, the blood pressure may 
be determined with a Hamilton manometer ^ oi similar apparatus 
Other investigators ° have used this method to study the hemodynamics 
in various derangements of the cardiorespiratory system The purpose 
of the present paper is to present the results of intravenous catheteri- 
zation of the heart m 72 cases of suspected congenital heart disease 

The normal variation of the oxygen content in the various chambers 
of the heart has been established by Dexter and others ® The normal 
variation between the superioi vena cava and the right atrium auricle 
IS 1 9 volumes per cent , between the right atrium and the right ventricle, 
09 volumes per cent, between the right ventricle and the pulmonary 
artery, 0 5 volumes per cent, and within the pulmonary branches them- 
selves, 04 volumes per cent 

The technic as described by Cournand and his group of workers 
has been used by us with certain modifications to meet specific problems 
We administer penicillin prophylactically for twelve houis befoie 
the piocedure, and a sufficient dose of barbiturates for adequate sedation 
of the patient is given one to two hours before the examination An 
antecubital vein is exposed with aseptic technic, and a small incision 
IS made in its wall A special radiopaque ureteral catheter (no 6 F or 
9 F ) with a cun’^ed tip and with a hole in its end is introduced into the 
vein and passed through the subclavian vein, the superior vena cava, 
the right atrium and the right ventricle and into the pulmonary artery 
and its branches whenever possible (fig 1) In some instances, the 
catheter may pass into an anomalous pulmonary vein emptying into 

4 Hamilton, W F , Brewer, G , and Brotman, I Pressure Pulse Contours 
in the Intact Animal I Analytical Description of a New High-Frequency Hypo- 
dermic Manometer with Illustrative Curves of Simultaneous Arterial and Intra- 
cardiac Pressures, Am J Physiol 107 427, 1934 

5 Warren, J V , Brannon, E S , Stead, E A, Jr, and Merrill, A J 

The Effect of Venesection and the Pooling of Blood in Extremities on the Atnal 

Pressure and Cardiac Output m Normal Subjects with Observation m Acute 

Circulatory Collapse in Three Instances, J Clin Investigation 24 337, 1945 

Brannon, E S , Merrill, A J , Warren, J V, and Stead, E A, Jr The 

Cardiac Output m Patients with Chronic Anemia as Measured by the Technique 
of Right Atrial Catheterization, ibid 24 332, 1945 Brannon, E S , Stead, 
E A , Jr , Warren, J V , and Merrill, A J Hemodynamics of Acute Hemor- 
rhage in Man, Am Heart J 31 407, 1946 

6 Dexter, L , Haynes, F W , Burwell, C S , Eppinger, E C , Sagerson, 

R P , and Evans, J M Studies of Congenital Heart Disease II The Pressure 

and Oxygen Content of Blood in the Right Auricle, Right Ventricle, and Pul- 
monary Artery in Control Patients, with Observations on the Oxygen Saturation 
and Source of Pulmonary “Capillary” Blood, J Clin Investigation 36 554, 1947 

7 Cournand, A , Riley, R L , Breed, E S , Baldwin, E deF , and Richards, 

D W , Jr Measurement of Cardiac Output m Man Using the Technique of 

Catheterization of the Right Auricle or Ventricle, J Clin Investigation 24 106, 
1945 
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the right atiium through a septal defect, into the left side of the heart 
and, possibly, into the pulmonary veins or into the aorta The catheter 
is under fluoroscopic guidance at all times 

Throughout the procedure, an extremely slow drip of isotonic sodium 
chloride solution containing hepaim sodium is maintained through the 
catheter to prevent clotting of the blood in the lumen After the tip 



Fig 1 — Positions of tip of catheter 1, superior vena cava , 2, inferior vena 
cava, 3, right atrium, 4, right atrium, 5, right ventricle, 6, right ventricle, 7, 
right ventricle near pulmonary conus, 8, proximal portion of right pulmonary 
artery, 9, right pulmonary artery, 10, left pulmonary artery, 11, left pulmonary 
artery, and 12, distal portion of left pulmonary artery 

of the catheter has reached the desired spot, several cubic centimeters 
of blood is withdrawn through the catheter and discarded to avoid 
any dilution with the sodium chloride solution Samples of blood are 
then withdrawn into oiled syringes and stored under oil in iced con- 
tainers They are analyzed for oxygen and carbon dioxide content by 
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the manomeUic method of Van SI}ke and Cullen® Samples are drawn 
from all the aforementioned areas wdienever possible Roentgenogiams 
are obtained to establish each position of the catheter Pressmes aie 
lecorded b} connecting the cathetei to a Hamilton optic manometer 
The patients aie given penicillin for foity-eight houis after the procedure 

REPORT OF CASES 

To date 72 cases have been studied by this pioceduie The follow- 
ing IS a summar) of the lesulting diagnoses 

Acjanotic conditions 

Coarctation of the aoita, 3 cases (1 complicated with a patent ductus 
arteriosus) 

Essential (idiopathic) pulnionarv hvpci tension, 2 cases 

Potentially cyanoUc conditions 

Interatrial septal defect, 8 cases 
Intenentncular septal defect, 15 cases 
Uncomplicated, 13 cases 

Interventricular septal defect, common triincus aitenosus 
and pulmonary arteriovenous aneurysm, 1 case 
Inter\entricular septal defect and an associated patent ductus 
arteriosus, 1 case, operation performed 
Interventricular septal defect with right arched aorta, 1 case 
Patent ductus arteriosus, 22 cases, diagnosis confirmed in the 18 cases 
in wdiich operation has been performed to date 

Qanotic conditions 

Tetralogy of Fallot, 5 cases, diagnosis confirmed at operation 
Tetralogy of Fallot with patent ductus arteriosus, 1 case, operation 
not performed 

Common atrium with possible tricuspid atresia, 1 case 

Special conditions 

Dilated pulmonary artery with hypoplastic aorta, 1 case 
Pulmonary arteriovenous aneurysm, 1 case, findings at catheterization 
normal 

Normal heart, 9 cases, congenital heart disease suspected, normal pressures 
and gas values observed on catheterization 

Diagnosis impossible because of insufficient data, 3 cases 

A few' of our cases are presented in more detail with comments 
to illustrate some of the special features one may encounter 

Acyanotic Conditions — Coarctation of the Aorta Two patients with uncom- 
plicated coarctation of the aorta, the diagnosis in both cases having been pro^ed 
at operation, were catheterized In neither case was there significant alteration of 

8 Peters, J P , and Van Slyke, D D Methods, in Quantitative Clinical 
Chemistry, Baltimore, Williams & Wilkins Company, 1931, vol 2 
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the o\3gen content or of pressures The coarctcd site, m cases of this type, may 
be studied roentgenographicallj by the injection of a 70 per cent solution of 
lodopyracet injection (diodrast®) through a catheter introduced into the proximal 
portion of the aorta via the carotid or brachial arteries 

Catheterization in a third case, in tvhich a combination of patent ductus arte- 
riosus and coarctation of the aorta existed, 3ielded the following data 


Site 


0x3 cen, 

3 olumcs % Blood Pressure 


Superior xena cnxa 
R'eht atrium 
Right ventricle 
Right pulmonary arteri 


12 "> 

12 74 0/— 3 

12 25 BO/2 

18 30 SS/70 


Idiopathic Pulmonary H3'pertension S D , a girl of 4, was admitted to the 
hospital for evaluation of a heart murmur which had been known to be present 
since she w'as 7 months old She had not been born a blue bab3'’ and had had no 
episodes of cyanosis She had shown no limitation of her physical or mental 
development and was able to keep up w'lth her own age group in participation 
in games 

Physical examination show'ed a slender, w'ell de\ eloped, ac3anotic girl witn 
ptosis of the left eyelid There xvas no clubbing The blood pressure was 12£ 
systolic and 75 diastolic Examination of the heart revealed a somewhat over- 
accessible right ventricle and some enlargement of the left side of the chest 
anteriorly The left border of the heart was at the anterior axillar3 line There 
W’as a sinus rhythm the rate being 96 beats per minute A harsh, grade 5 
systolic murmur was heard over the entire precorchum, the maximum intensity 
being in the second left interspace No diastolic murmur was heard Electro- 
cardiograms revealed right axis deviation Roentgenograms show'ed evidence of 
enlargement of the right atrium and the inflow tract of the right ventricle 

Venous catheterization studies revealed essentially the same 0x3 gen content 
(13 3 volumes per cent) in the superior vena cava, the right atrium, the right 
ventricle and the mam and right pulmonary arteries The blood pressure in the 
right atrium was normal, but in the right ventricle readings of 86 systolic and 
40 diastolic and 86 systolic and 60 diastolic were made, and in the pulmonary 
artery 112 systolic and 60 diastolic and 98 systolic and 62 diastolic 

A diagnosis of idiopathic pulmonary hypertension was made No evidence of a 
left to right shunt was noted No operation was performed 

A similar case of pronounced increase in pressure in the right v’entricle and 
the pulmonary artery pressure was in an acyanotic child with a systolic murmur 
This patient, likewise, showed no evidence of left to right shunt The cause of 
the increased pulmonary hypertension was not obvious on either physical or 
roentgen examination 

Potentially Cyanotic Conditions — Interatrial Septal Defect S A was a 
white w'oman of 24 who had been told early in life that she had a heart murmur 
For the past year she had been experiencing increasing tiredness, and for the past 
six months exertional dyspnea had developed, but on no occasion had she noted 
cyanosis There had been no swelling of the ankles or nocturnal dyspnea There 
W’as a loud, harsh systolic murmur, heard over the entire precordium but with its 
loudest intensity in the second left interspace at the parasternal luce It was 
accompanied with a palpable thrill The systolic arterial pressure was 120 and 
the diastolic pressure was 75 There was no stunting of growth, no cyanosis or 
clubbing and no evidence of decompensation Roentgenograms revealed a sug- 
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gestion of anterior bulging of the heait in the left anterior oblique position and 
some enlargement of the right heait in posterior-antenoi films The pulmonary 
artery appeared somewhat dilated, and there was a suggestion of a “hilar dance” 
on fluoroscopic examination Right axis deviation w'as noted on the electro- 
cardiographic tracing 

Catheterization studies of the heart in this case yielded the following data 


Site 

Oxj’gen, 
Volumes % 

Carbon Dioxide, 
Volumes % 

Superior ^cna cai a 

10 9 

34 6 

Inferior lena cm a 

10 4 

34 2 

Right atrium 

13 7 

26 0 

Right ventricle 

13 8 

20 6 

Right pulmonary artery 

13 0 

26 4 


D L , a schoolboy of 7, w'as referred for study after the detection of a heart 
murmur by the school physician The patient had ahvays been under average 
size, but alert and active The mother denied that the child w'as ever cyanotic or 
dyspneic, he ran as long and as fast as his friends 

Physical examination show'ed an undernourished, undersized, active boy The 
blood pressure in both arms w'as 100 systolic and 65 diastolic, after exercise 
it W'as 100 systolic and 30 diastolic A slight prominence of the left side of the 
thorax was noted The left border of cardiac dulness w'as within normal limits 
A blowing systolic murmur w'as heard loudest m the first and second interspaces 
betw'een the sternum and the midclavicular line and was well transmitted over the 
entire precordium to the axillas and over the shoulder strap areas to the intra- 
scapular area The second pulmonic sound was slightly accentuated There 
W'as no cyanosis or clubbing A fluoroscopic examination showed moderate promi- 
nence of the pulmonary ^tery and a suggestion of a “hilar dance” The electro- 
cardiogram revealed right axis deviation 

Heart catheterization studies in this case re\ealed an increase of oxygen of 
4 9 volumes per cent from the superior vena cava to the right atrium The blood 
pressures were recorded as 5 systolic and 2 diastolic in the right atrium, 34 systolic 
and 5 diastolic in the right ventricle and 34 systolic and 5 diastolic in the right 
pulmonary artery 

Atrial septal defects can usually be diagnosed by noting the signicant 
increase in the oxygen content of the blood from the right atrium as 
compared with that of the blood from the venae cavae This results from 
the shunting of blood from the left atrium to the right atrium Unusual 
defects, such as the draining of the pulmonary vein into the right atrium, 
may occasionally be encountered An increase in the oxygen content 
from the atrium to the pulmonary vein as well as roentgenographic 
evidence of the position of the catheter (fig 2) will establish the diag- 
nosis In this instance, the oxygen content of the right atrium was 13 3 
volumes per cent, and that of the pulmonary vein, 21 6 volumes per 
cent Brannon, Weens, and Warren ” found that a diagnosis of 

9 Brannon, E S , Weens, H S, and Warren, J R Atnal Septal Defect' 
Study of Hemodynamics by the Technique of Right Heart Catheterization, Am 
J M Sc 210 480, 1945 
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mteratual septal defect could be made b} mtioducjiig the catheter 
thiough the septal defect or by observing a significant increase in the 
oxygen content of the blood m the right atnum as compared with that 
obtained iiom the superior Aena cava The former method, ho\\e\er 
has been unsuccessful in the majority of cases Baldwin, I^foore and 



Fig 2 — ^Tip of catheter in a pulmonary vein communicating with the right 
atrium 

Noble observed an instance in which tiicuspid insufficienc} associated 
with an interventricular septal defect gate a significant use in the 
oxygen content of the light atrium The authors lecognized the dis- 
order by an analysis of the atrial and tentncular pressure tracings, 

10 Baldwin, E deF , Moore, L V, and Noble R P The Demonstration 
of Ventricular Septal Defect by Means of Right Heart Catheterization, Am 
Heart J 32 152, 1946 
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as described by Couriiand Considerable vaiiation in the piessure in 
tlie light ventricle has been noted, a low pressuie of 23 s}stolic and 3 
diastolic and a high piessure of 87 systolic and 8 diastolic haiing been 
recorded in the pulmonar) arteries , a low pressure of 20 si stohc and 8 
diastolic and a high pressuie of 87 systolic and 6 diastolic veie noted 
on one occasion 

Inicrjcntnculai Septal Delect — Uncomplicated R B was a bo\ of 4 whose 
liarents had been told that he had congenital heart disease at the age of 2 months 
How ever, the child had continued to develop normally both physically and mentally, 
and there had been no retardation of his activities He had experienced no 
dyspnea, cyanosis or periods of syncope 

Physical examination showed a slender, alert wdnte boy of 4 There was no 
e\idence of clubbing of the finger nails or cyanosis A systolic thrill w'as felt in 
the third left interspace, and a harsh systolic murmur, heard all o\er the pre- 
cordium, reached its maximum in the second left interspace There was no 
cardiac enlargement Roentgenograms revealed no definite cardiac enlargement, 
and no "hilar dance’’ was noted on fluoroscopic examination An electrocar- 
diographic tracing was well within normal limits 

Catheteri/ation studies re\caled the followung data 


Site 

0\j gen, 
Volumes % 

Blood Pressure 

Superior vena etiA a 

12 13 


Right atrium 

12 60 

2/0 

Right ventricle 

16 44 

7T/16 

Right pulmonary nrterv 

10 40 


Aorta 

18 88 

80/52 


The cathetei w'as passed through the ventricular septal defect, out through the 
aorta and into the left subclaMan artery (fig 3) 

The recognition of an interventnculai septal defect b} venous 
catheterization can be made on the observation of a significant inciease 
in the amount of oxygen in the right ventricle as compared with that 
in the right atrium oi on passing the catheter through a septal defect 
into the left ventricle and out through the aorta Immediatel} as the 
catheter enters the systemic side an increase in systolic and diastolic 
pressure is noted 

Associated with Other Defects A significantly elevated oxygen con- 
tent of the blood in the right ventricle may reflect the piesence of an 
intei ventricular septal defect or, theoreticall}'-, a patent ductus with 
associated mcompeteiicy of the pulmonic valve Three instances of 
the latter phenomenon were suspected by Dexter and his associates 
In 1 of their cases, after suigical intervention which eiadicated all 

11 Cournand, A , Lauson, H D , Bloomfield, R A , Breed, E S , and 
Baldwin, E deF Recording of Right Heart Pressures in Man, Proc Soc i 
Exper Biol & Med 55 34, 1944 

12 Dexter, L , Haynes, F W , Burw^ell, C S , Eppinger, E C , Sosman, ' 

C , and Evans, J M Studies of Congenital Heart Disease III Venous 

Catheterization as a Diagnostic Aid in Patent Ductus Arteriosus, Tetralogy, 
Ventricular Septal Defect, and Auricular Septal Defect, J Clin Imestigation 
26 561, 1947 
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mu.murs, venous catheteuzafon {a.Ied to icvcal any significant variation 
o£ oxygen content m the right atrium, the right ventricle or the pul- 
monary artery They stated the belief that a diagnosis o mterven ricular 
septal detect in the presence of a patient ductus should be made uith 

caution 

Associated with Common Truncus Arteriosus and Pulmonarj Artenoicnous 
Aneufvsm C A D ’s parents had been told that the child had a heart murmur 



Fig 3 — Tip of catheter in the left subclavian artery, having passed through 
a ventricular septal defect 


at 5 months The mother had had German measles when she was siv weeks 
pregnant The child had been slow to develop both physically and mentally and 
recently had been found to have bilateral eighth nerve deafness There bad 
been no definite episodes of cyanosis Physical examination showed a small, 
undernourished child The left border of the heart was at the anterior axillary 
line A harsh, systolic murmur with its maximum intensity in the first and 
second left interspaces was heard over the entire precordium , it was transmitted 
to the left side and to the back There was a late systolic accentuation with a 
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short diastolic component Fluoioscopic examination showed a questionable 
enlargement of the left ventricle and the right atrium The pulmonary conus 
was prominent 

Catheteiization studies of the heart revealed the following data 

Oxygen, Carbon Dioxide, 

Site Volumes % Volumes % 


Superior \ enn cn^ a 
Right atrium 
Right ^ontriclc 
Right pulmonary nrter\ 


12 07 

34 5 

1184 

35 9 

17 03 

31 1 

1C 27 

37 5 



Fig 4 — Tip of catheter in a right-sided aorta, having passed through a 
ventricular septal defect 

Because the experience of Dexter and his co-workers in the previously men- 
tioned cases, an exploration was thought advisable even though catheterization 
had showed only an interventricular septal defect At operation, the cause of the 
to-and-fro murmur was found to be a pulmonary arteriovenous fistula at the 
interlobar fissure on the left side Also present was a common truncus arteriosus , 
the left pulmonary artery arose from it, and the right pulmonary artery arose 
from the left pulmonary artery 

Associated with Patent Ductus Arteiiosus J P , a housewife of 21 who had had 
<1 heart murmur since infancy, came to the hospital for evaluation of the murmur 
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Slie had ne^er had d 3 'spnea, cyanosis or other sj'mptonis referable to the heart 
The s 3 "stolic arterial pressure was 125, and the diastolic pressure was SO The 
heart was enlarged to the left midaxillary line, and a thrill w^as felt over the 
precordium A grade 4 to-and-fro machinery murmur was present in the pulmonic 
area Roentgenograms revealed severe cardiac enlargement and a pulmonary 
"hilar dance ” A left ventricle h 3 'pertrophy pattern was noted on the electro- 
cardiographic tracing The catheter was passed into the superior vena cava, the 
right atrium, the right ventricle and the pulmonary arten'^ The catheter was 
then withdrawn into the right ventricle and passed through a ventricular septal 
defect into the aorta and the left carotid and subclavian arteries An estimate 
of the oxygen content in the various sites showed 12 31 volumes per cent in the 
right atrium, 18 04 volumes per cent in the right ventricle and 1817 volumes 
per cent in the pulmonary artery 

Patent ductus arteriosus was diagnosed because of the tvpical murmur and 
interventricular septal defect because of the differential in owgen content and 
the passing of the catheter through the defect At operation, a patent ductus 
arteriosus was found and ligated After operation, a grade 2 svstolic murmur 
persisted in the third and fourth left interspaces in the parasternal line The 
to-and-fro murmur was gone 

Over a fiv'e month postoperative observation period, there was a pronounced 
decrease in cardiac size and an abolition of the pulmonar 3 hilar dance 

Associated with Right-Arched Aorta Y B , a girl of 2, was studied because 
ot tach 3 'cardia, underweight and a heart murmur She had been cvanotic once 
tor twelve hours when, at the age of 1 3 'ear, she had chickenpox with otitis media 
There was no clubbing The heart was slightly enlarged to the left A loud, 
harsh S 3 stolic murmur was heard m the third left interspace parasternalh The 
catheter could not be passed into the pulmonary artery but was passed from the 
right ventricle into the left ventricle and into a right arched aorta (fig 4) 

Catheterization studies of the heart revealed the following data 


Site 


0\jgen, 

Volumes % Blood Pressure 


Right atrium 
Right ventricle 
Aorta 


14 G5 25 SO/15 20 

13 71 76 SO/40-60 

17 SO 100 112/70 SO 


The diagnosis was mterv'cntncular septal defect and right arched aorta 
Patent Ductus Arteriosus P L, a white boy of 4, had developed slowly, 
not walking until the age of 22 months His mother remarked that he would 
alw'a 3 's “take it slow, like an old man ” Physical examination showed a small, 
underdeveloped child weighing 35 pounds (15 9 Kg) There was no clubbing 
or cyanosis The 'left side of the chest was prominent Over the base of the 
heart, a systolic thrill could be palpated There was a harsh, grade 4 svstolic 
murmur in the second and third left interspaces, transmitted to the left side At 
the fourth left interspace, there was a questionable diastolic component However 
the phonocardiogram clearly indicated the diastolic murmur (fig 5) The second 
pulmonic sound was accentuated The electrocardiogram was normal Fluoro- 
scopic examination showed an enlarged cardiac shadow and a “hilar dance " 
Previously, the diagnosis had always been that of an interatrial septal defect 
because of the absence of a typical machinery murmur How'ever, catheterization 
studies revealed the oxygen content of the blood to be 10 8 v olumes per cent 
in the superior vena cava, 10 4 volumes per cent m the right atrium, 10 3 volumes 
per cent m the right ventricle, 12 6 volumes per cent in the right pulmonarv artery 
and 13 6 v'olumes per cent at the bifurcation of the pulmonar 3 ^ arterv^ The patient 
subsequently had a large patent ductus ligated 
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The condition of the patient had been misdiagnosed because the diastolic com- 
ponent of the murmur was not easily elicited The case illustrates the value of 
stethocardiography and cardiac catheterization The child was seen for a follow-up 
period of se\eral months All murmurs had disappeared, and, for the first time, 
he was gaining weight His activity had increased greatly 



5 — A, electrocardiographic tracing recorded in standard leads I, II, 
III and CF< m cases of patent ductus arteriosus B, phonocardiogram recorded 
in the pulmonary region revealing the presence of a systolic and a diastolic 
^urmur, although auscultation revealed only a systolic murmur Photographs 
irom Brooke General Hospital, United States Army 

J M , a w'hite boy of 22 months, had been delivered normally, weighing 
pounds (3 5 Kg ) A “heart murmur” was discovered at the age of 2 months 
The child had had frequent infections of the upper respiratory tract, lasting two 
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to three weeks and accompanied with temperatures as high as 103 to 105 F for 
one or two days There had been no cyanosis Physical examination showed a 
small white boy, weighing 22j4 pounds (10 2 Kg ) The left side of the chest 
was more prominent than the right, and there were pronounced visible pulsations 
over the left side of the precordium The heart was enlarged to percussion both 
to the right and to the left A palpable, pronounced systolic thrill was present 
over the left side of the precordium A harsh, grade 5 systolic murmur and a 
high-pitched grade 3 diastolic murmur were best heard over the second and third 
left interspaces and were transmitted to the apex A questionable presystolic 
murmur was present at the apex Fluoroscopic examination showed enlargement 
of the left and right ventricles The pulmonary area pulsated actively The 
stream of barium sulfate was deviated in the region of the left atrium The 
electrocardiogram show'ed a first degree heart block, a rate of 90 beats per minute 
and a P-R interval of 0 22 second The QRS interval in leads I and II w'as 
diphasic The diagnosis of patent ductus arteriosus and possible rheumatic heart 
disease was made at that time The child was follow ed closelj , the condition 
did not improve It w'as believed that the cardiomegalj-^ w'as increasing Because 
of the uncertain diagnosis it was decided to catheterize the boy 

The oxygen content lalues were as follow's superior vena cava, 87 volumes 
per cent , right atrium, 8 6 volumes per cent , right ventricle, 8 6 volumes per cent , 
right pulmonary arter}'', 144 volumes per cent, and left pulmonary artery, 18 8 
volumes per cent The patient w'as operated on, and a large ductus w'as ligated 
When the patient was seen three months later, the change was remarkable The 
chest wall was quiet, the thrill w'as not felt and all murmurs had disappeared 
On fluoroscopic examination, the pulsations of the heart were found to be normal 
An electrocardiogram still show'ed first degree heart block At the time of this 
report, the patient has gained w'Cight, has been rather active and has had no 
respiratory infections since his discharge from the hospital Because of the first 
degree block rheumatic heart disease could not be excluded from the diagnosis, 
but the patient apparently had been having most of his difficulty because of a 
large patent ductus 

J L , a male physician of 24, w'as known to have had a heart murmur at least 
since the age of 6 or 7 He had developed normally and had had no cardiac 
disorders Results of the examination w'ere normal except for a grade 2 systolic 
murmur at the second, third and fourth left interspaces in the parasternal line 
and at the apex Fluoroscopic examination of the chest revealed normal conditions, 
as did the electrocardiograms A stethogram revealed onlj' a systolic murmur 

Catheterization studies of the heart revealed the following data 


Site 

0\j gen, 
Volumes % 

Blood Pressure 

Superior vena ca\ a 

14 28 


Right atrium 

14 34 

8/4 

Eight ventricle (apex) 

14 63 

24 30/10 12 

Eight ventricle (base) 

14 58 

Left pulmonary arterj 

20 30 


(2 samples) 

19 84 

19/10 


A diagnosis of patent ductus arteriosus w'as made, the operation has not been 
performed at the time of wanting 

The diagnosis of a patent ductus arteriosus is made when a signifi- 
cant increase over that of the right ventricle is noted in the oxygen 
content of the pulmonary artery Samples of blood must be taken fairly 
close to the hilar region in the pulmonary area to avoid getting capillary 
blood which has already been oxygenated 
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In the majority of our cases of patent ductus aitenosus, the pressuies 
m the right ventricle and in the pulmonary arteiy were within normal 
limits or only slightl} increased In 4 of the senes of cases of patent 
ductus arteriosus, only systolic murmuis were audible, in 2, there was 
stethographic evidence of a diastolic component, and in 2 there was 
not In 3 of the cases operation was performed, the presence of the 
ductus was confiimed and the murmui disappeaied An operation has 
not been performed in the fourth case at the time of writing In about 
half the cases there vas a significant drop in the systemic diastolic 
pressuie after exercise In 3, systolic muimuis were found to persist 
after ligation Repeated cathelenralion studies are planned m these 
cases 

Cyanoiic Coitdtiious — Tetraiogv of Faiiot Uncomplicated D A, a girl 
of years had been born a bine babj' and at 3 months had had a severe attack of 
congestion of the lung with severe cyanosis The patient had persistent mild 
cyanosis which had been exaggerated by two more episodes of pulmonary con- 
gestion She frequenlb squatted to get her breath after w'alking a short distance 
She had considerable limitation of her phvsical activities 

Physical examination showed an undernourished, underdeveloped, cyanotic 
w'hite girl Moderate suffusion of the conjunctivas was present No definite 
cardiac hypertrophy was noted on examination A harsh, grade 4 systolic murmur 
w'as heard o\cr the prccordium wnth its maximum intensity m the second and 
third left interspaces in the parasternal line No definite diastolic component 
was heard Some clubbing and cyanosis of the nails w'as noted Roentgenograms 
re\ealed questionable evidence of hypertrophy of the right ventricle No pul- 
monary w'lndow' w'as demonstrated Electrocardiograms revealed right axis devia- 
tion The hemoglobin content, as determined by the photoelectric cell method, 
was 18 5 Gm per hundred cubic centimeters of blood, and the erythrocyte count 
was 5,700,000 per cubic millimeters 

Venous catheterization of the heart revealed the following data 



Oxygen, 

Carbon Dioxide, 

Blood 

Site 

Volumes % 

Volumes % 

Pressure 

Superior ^ena cava 

11 OS 

30 5 


Riglit atrium 

11 61 

31 7 

1 2/0 

Right ventricle 

12 71 

31 3 

78/4 

Right pulmonary artery 

13 23 

34 0 

3/2 

remoral artery 

24 20 

17 2 



An increase in oxygen content in the right ventricle over that in the right 
atrium was somewhat suggestive of a left to right shunt, and definite evidence of 
a septal defect was obtained by passing a catheter into the pulmonary vein, with 
Its greatly increased oxygen content The combination of a large increase in 
pressure m the right ventricle and an extremely low pressure in the pulmonary 
artery was evidence of stenosis of the pulmonary infundibulum The lowered 
oxygen saturation (72 per cent) m the femoral artery, m conjunction with the 
electrocardiographic and roentgenographic evidence, completed the diagnosis of 
tetralogy of Fallot 

A Blalock operation with anastomosis of the left subclavian artery and the left 
pulmonary artery was performed, with good results 

Associated with Patent Ductus Arteriosus A case of cyanosis was recorded 
in which the catheterization findings w'ere similar except that there was an 
increase of the oxygen content from the right ventricle (14 1 volumes per cent) 
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to the nght pulmonary artery (18 7 volumes per cent) We believe that this 
difference indicates an associated patent ductus arteriosus The oxygen satura- 
tion in the tenioral artery was 81 per cent, no operation has been performed 
at the time of writing 

It IS not to be expected that the tetialogy of Fallot can be recog- 
nized in its entirety by study with the venous catheter alone Dextro- 
position of the aorta is largely a morphologic diagnosis, the condition 
IS functionally indistinguishable from a ventricular septal defect in studies 
with the venous catheter Hypertrophy of the right ventricle is perhaps 
best indicated by the electrocardiograms The catheter may pass from 
the nght ventiicle through the stenotic pulmonary valve into the pul- 
monary artery or through the septal defect into the aorta In the 
former instance, pulmonary stenosis may be recognized by the presence 
of a higher systolic pressure in the right ventricle than in the pulmonary 
artery In the latter instance, pulmonary stenosis may be assumed to 
be present if the systolic pressures in the aorta and the right ventricle 
aie identical (Dexter Thus, mtracardiac catheterization may be 
used in studying patients with congenital ci^anotic heart disease to 
ascertain the presence or absence of associated left to right shunts 
( especial!} patent ductus arteriosus) which may be increasing pulmonary 
blood flow Too, the procedure may make available information about 
the pulmonary valve and artery and about the amount of flow through 
these stiuctures 

Recent studies by Blalock and Taussig which led to the surgical 
treatment of congenital heart disease and cyanosis indicated the physi- 
ologic impoitance of a diminished rate of pulmonary blood flow in 
the production of anoxemia As observed by Bing and others,^® it is 
important to study quantitatively the changes in pulmonary blood flow 
in such conditions in order to correlate the primary abnormal factor 
with the accompanying hemodynamic and respiratory alterations The 
practical significance of preoperative recogmtion of pulmonary stenosis 
and atresia makes it advisable to study the results of physiologic tests 

The essential factor in any operation on a patient with congenital 
cyanotic heart disease is to direct systemic arterial blood into the pul- 
monaiy artery so that an adequate proportion of the blood stream is 
oxygenated The operation should be undertaken only when pulmonic 
circulation is inadequate and when systemic and pulmonary arteries can 
be used for or adapted to, the anastomosis By the method of venous 
catheterization and by exercise and respiratory tests, Bmg and his 
associates studied many cases of tetralogy of Fallot and found that 

13 Bing, R J , Vandorn, L D , and Gray, F D , Jr Physiological Studies 
in Congenital Heart Disease I Procedures, Bull Johns Hopkins Hosp 80 107, 
1947 

14 Bing, R J , Vandorn, L D, and Graj', F D , Jr Physiological Studies 
in Congenital Heart Disease II Results of Pre-Operative Studies in Patients 
with Tetralogy of Fallot, Bull Johns Hopkins Hosp 80 121, 1947 
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a collateial ciiculation frequently develops which is not leiealed by 
application of the direct piinciple (Fick^°), using the venous catheter 
By utilizing certain foimulas, Bing and his co-workeis were able to 
evaluate, to a certain degree of accuracy, pulmonaiy arteiy flow, systemic 
blood flow, pulmonary capillary flow and collateral circulation to the 
lungs, among other processes In 48 cases of tetralogy of Fallot, the 
results of these tests demonstrated a i eduction m pulmonary aitery 
of 1,000 to 2,000 cc below the normal cardiac index, depending on 
the degree of stenosis In most of the cases, the systemic flow exceeded 
that through the pulmonary arter}^ indicating that the over-all diiection 
of the intracardiac shunt was from light to left The value of a com- 
bined determination of pulmonary artery flow and pulmonar} capillaiy 
flow was demonstrated m 4 cases in the senes in which clinical evidence 
suggested a patent ductus m addition to pulmonaiy stenosis In cases 
of this type, the volume of flow through the ductus is represented by 
the difference between the pulmonary capillary flow and that m the 
pulmonary arter}'’ An estimate of the late of blood through the patent 
ductus IS of consideiable importance, as suigical constiuction of an 
additional ductus by the Blalock-Taussig operation may be indicated 
if the natural anastomosis is too small 

Common Atrium with Possible Tricuspid Atresia B T , a woman of 18, 
had been born a blue baby and had continued to be moderately cyanotic Piogres- 
sive clubbing of the fingers and toes had been noted by the patient She was 
able to walk three to four blocks without undue shortness of breath and occa- 
sionally danced For the past few months, there had been slight intermittent 
swelling of the ankles 

Physical examination showed a cyanotic, slender, somewhat underweight white 
woman with pronounced clubbing of the nails The left border of the heart 
was at the anterior axillary line There were no murmurs present There was a 
sinus rhythm, the rate being 102 beats per minute The blood pressure was 
98 systolic and 74 diastolic The rest of the physical examination was essentially 
noncontributory 

Electrocardiograms, including all precordial leads, revealed hypertrophy of 
the left ventricle Stethograms failed to show any murmurs Roentgenograms 
of the chest revealed suggestive evidence of hypertrophy of the left ^entrlcle The 
pulmonary artery could not be identified 

Venous catheterization studies yielded the following data 


Site 

Oxygen, 
Volumes % 

Carbon Dioxide, 
Volumes % 

Blood 

Pressure 

Superior vena cava 

10 79 

40 0 


Right atrium or common atrium 

12 72 

33 0 

15/10 

Right atrium or common atrium 

10 31 

40 0 


Site of vigorous pulsation, appar 
ently just inside right ventricle 

12 50 

35 0 

1 

Pulmonary vein 

29 97 

23 8 

8 10/3 4 

Pemoral artery 

24 46 Csnturation, CS%) 



15 Pick, A Ueber die Messung des Blutquantums in den Herz\entrikeln, 
Verhandl d phys med Gesellsch zu Wurzb 2 16, 1870 
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The catheter could be seen coiled in the large atrial chamber Various oxygen 
values were observed , an increase of 1 92 volumes per cent of oxygen in the 
atrium over that in the superior vena cava was noted, suggesting an atrial defect 
with a left to right shunt The catheter was passed into a pulmonary vein entering 
the right border of the heart Multiple attempts were made to insert the catheter 
into the right ventricle, on one occasion, a most vigorous pulsation was noted in 
the tip of the catheter as it was thought barely to have entered the right ventricle, 
but pressure values could not be obtained However, samples indicated that the 
values for oxygen content were similar to the higher values m the atrium The 
tip of the catheter buckled each time an attempt was made to push the catheter 
farther into the ventricle 

We considered the possibility of a large defect in the atrial septum accounting 
for an intermingling of the blood and the possible production of cyanosis Oxygen 
saturation in the femoral artery was reduced to 68 per cent A pulmonary vein 
was found to be emptying into what appeared to be the common atrium Because 
of the difficulty m passing the catheter into the right ventricle and because of 
the electrocardiographic and roentgenographic evidence of hypertrophy of the 
left ventricle, a diagnosis of possible tricuspid stenosis or atresia was also enter- 
tained in addition to that of the atrial septal defect A similar case was recently 
reported by Geraci and his associates 

Special Conditions — Dilated Pulmonary Artery with Hypoplastic Aorta 
R R , a white man of 43, was admitted to the hospital complaining of having had 
shortness of breath for about three months The present illness had begun approxi- 
mately one and one-half years before, when he had been admitted to another hos- 
pital because of an abnormal roentgenogram of the chest, the condition was 
diagnosed as “heart disease,” according to the patient In June 1947, a chest cold 
developed The patient was hospitalized, but the condition cleared and he was 
discharged After this, he first noticed dyspnea on exertion, substernal pain that 
occasionally radiated to both shoulders and arms and several episodes of nocturnal 
dyspnea 

Physical examination showed a small, fairly well developed white man in no 
distress The blood pressure was 135 systolic and 80 diastolic The chest showed 
some slight prominence of the left side of the precordium The heart was not 
enlarged to the left on percussion, and no thrills were felt A short, grade 1 
systolic murmur was heard over the second left interspace but was not always 
constant and showed no transmission 

The electrocardiogram was slightly abnormal, showing a deep Si, a diphasic Tn 
and an inverted Tm wave The Pn wave was pointed and prominent Fluoroscopy 
showed a greatly dilated and pulsating pulmonary conus with dilated left and 
right pulmonary branches The aortic knob was somewhat hypoplastic (fig 6) 
Catheterization studies showed the oxygen content to be equal in all the chambers 
The patient required no specific treatment other than rest 

Because of the clinical and roentgenographic findings and the results of 
catheterization a diagnosis of “grosse piilmonaire — petite aorte” as made by 

16 Geraci, J E , Dry, T J , and Burchell, H B Atrial Septal Defect and 
Probable Tricuspid Atresia in Adults, Proc Staff Meet , Mayo Clin 23 510, 1948 
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Laubry and his associates in 1941, was entertained They presented data 
concerning 39 patients personally seen by them who had shown the same syndrome 
as that of interatrial septal defect Their failure to find a defect in 7 of the 8 
cases at necropsy led them to conclude that malposition of the septum in the fetal 
truncus arteriosus was the etiologic factor The final diagnosis in each case was 
dilated pulmonary artery and hypoplastic aorta 

Pulmonary Arteriovenous Aneurysm A M , a woman of 20, gave a history 
of having had a mild degree of cyanosis since birth Starting one year before 
the patient's admission to the hospital, sporadic, transient, unconscious “spells” 
had begun to develop , at times, they were convulsive in type Their frequency 
increased considerably during the year before admission, and two of the spells 
were accompanied with hemoptysis The patient’s gums bled rather easily for a 
few weeks before admission There was mild limitation of her physical activity 
Physical examination revealed a listless, moderately cyanotic woman with 
pronounced clubbing of the finger nails and toe nails A small hemorrhagic lesion 
was noted on the lower lip Several prominent veins were noted in the mucous 



Fig 6 — ^Teleroentgenograms revealing a dilated pulmonary artery and a hypo- 
plastic aorta ("grosse pulmonaxre, petiic aorfe”) 

membrane lining the mouth Marked venous engorgement was noted on fundu- 
scopic examination The heart was not enlarged, the rhythm was regular and no 
murmurs were heard The rate was 86 beats per minute There was a rapid, 
40 point drop m the systolic and diastolic arterial pressvfres on standing, the 
previously normal blood pressure had been 118 systolic and 72 diastolic Gross 
examination of the lung failed to reveal any abnormalities, and no murmurs 
were heard 

A teleroentgenogram revealed a normal-sized heart with a lesion in the lower 
field of the right lung, in which there was a suggestion of a few cryptic cavities 
(fig 7) Pulmonary markings were increased in both lung fields Electro- 
cardiograms revealed a vertical heart but were otherwise unremarkable The 
hemoglobin value, as determined with the photoelectric cell, was 22 0 Gm The 
erythrocyte count was 7,400,000 

17 Laubry, C , Routier, D , and Heim De Balsac, R , Grosse pulmonaire 
Petite aorte. Affection congenitale. Bull et Mem Soc med d hop de Paris 
56 847, 1941 
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^'enous catheterization studies revealed the following data 

Oxygen, 

Site Volumes % Blood Pressure 


Supenor \ena cava 

13 2 


Right atrium 

13 6 

5/3 

Right 1 entricle 

13 5 

20/0 

Right pulmonary artery 

13 5 

3/0 

Left pulmonary artery 

13 4 

3/0 


It was thought that this patient had a pulmonary arteriovenous fistula, despite 
the absence of a continuous murmur over the lung shadow^ or at any place in the 



Fig 7 — Teleroentgenogram revealing a normal-sized heart and an infiltra- 
tive area in the base of the right lung The patient had a pulmonary arterioi enous 
aneurysm 

hilar regions The history of convulsions, hemoptysis and cyanosis coupled wuth 
polycythemia and a shadow of the parenchyma of the lung suggested the clinical 
diagnosis Catheterization studies were w'lthin normal limits An attempt at 
the administration of lodopyracet injection (diodrast®) w'lth the catheter in the 
right pulmonary artery had been planned, but the patient stated that she felt 
a convulsion coming on at the end of the catheterization, and further manipulation 
was abandoned The convulsion, how’ever, failed to materialize (It is thought 
that catheterization studies w'ould be of definite benefit in such cases to localize 
the site of an arteriovenous anastomosis) Within the next few davs, the patient 
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went into a profound coma and died before surgical intervention was attempted 
Postmortem studies revealed a large pulmonary arteriovenous aneurysm 

Noimal Hearts — The next group of patients studied was composed of children 
with heart murmurs that were thought by some examiners to be indicative of 
congenital heart disease However, normal values for pressures and gas volumes 
were obtained Venous catheterization studies may be of definite value m ruling 
out a diagnosis of suspected congenital heart disease and may greatly allay the 
fear of parents 

Diagnosis Impossible Because of Insufficient Data — In the remaining 3 cases, 
insufficient data were obtained to make a diagnosis In 2 of these, m which patent 
ductus arteriosus was suspected, we were unsuccessful m getting the catheter into 
the pulmonary artery In the third case, we were unable to get the catheter into 
the right ventricle 

Complications — We have had no major complications Occasionally ventricular 
premature beats appear, especially when the catheter is close to the atrioventricu- 
lar valve, but they do not persist Atrial fibrillation has been reported, but 
this was conti oiled, and it disappeared when the catheter was removed Super- 
ficial phlebitis of the antecubital veins developed in 3 cases but responded readily 
to local therapy In 1 case, while using a smaller-sized catheter, we encountered 
plugging of the catheter and were forced to discontinue the procedure On a few 
occasions, we have found it necessary to change catheters In 2 cases, in children, 
the smallness of the veins prevented introduction of the catheter In 1 case, 
there was retention of the catheter and it had to be removed with the patient 
under anesthesia, in another case, we were unable to get the catheter past the 
first nb, perhaps because of an associated abnormality of the venous system 

SUMMARY AND CONCLUSION 

Intiavenous catheterization of the heart in 72 cases of suspected 
congenital heart disease is discussed The method and the application 
of It to the more accurate diagnosis and the study of the disturbed 
physiology of congenital heart disease are presented with a notation 
of the complications that may be encountered The results of this 
method in 69 cases are given, and several detailed case reports repie- 
sentative of the acyanotic, potentially cyanotic and cyanotic types of 
heait disease as well as of pulmonary arteriovenous aneurysm and 
dilated pulmonary artery with hypoplastic aorta are given 

Venous catheterization has opened new possibilities for the recogni- 
tion of many congenital defects, for elucidating the hemodynamic changes 
and for assisting m lendenng a prognosis by defining the nature and 
tlie physiologic magnitude of the defects Precise diagnosis is of such 
importance that all patients whose condition is doubtful should be 
studied with available diagnostic technics 

This wfork w'as aided by Dr L Vaughn, roentgenologist, and Miss Anne Bray 
and Miss Peggy Gallagher, technicians 

18 Dexter, L , Haynes, F W , Burwell, C S , Eppinger, E C , Seibe, R E , 
and Evans, J M Studies of Congenital Heart Disease I Technique of Venous 
Catheterization as a Diagnostic Procedure, J Chn Investigation 26 547, 1947 
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Coronary Artery Disease By Ernst P Boas, M D , and Norman F Boas, M D 
Price, $6 Pp 399, with 8S illustrations Chicago Year Book Publishers, 1949 

The Drs Boas have written a commendable monograph on “Coronary Artery 
Disease ” The arrangement is practical and logical, and the diction is clear The 
authors’ claim that the book is designed as a useful tool for the physician and 
that It is also sufficiently detailed to make it of interest to the cardiologist is 
valid The extensive bibliography is well selected, and, in the reviewer’s opinion, 
the appearance of supporting references as footnotes on the appropriate pages 
has distinct advantages 

The anatomic, embryologic, physiologic and pathologic aspects of the coronary 
circulation are covered in the earlier chapters The approach to the subject is 
that of the clinician who has had wide first hand experience with diseases affecting 
the coronary circulation and, through it, the myocardium Emphasis is placed on 
the restorative and compensatory mechanism inherent in the coronary circulation 
The opinions expressed on the diagnostic aspects of coronary heart disease are 
concise, yet, at the same time, they cover the variables m the patliologic aspects 
of coronary heart disease and the corresponding variables in the clinical picture 
This IS true of the acute episodes of the disease as well as of the more chronic 
phases of coronary insufficiency The differentiation of the pain of angina pectoris 
from that due to noncardiac conditions producing pain m the thoracic structures 
IS unusually well handled The importance of recognizing what the authors refer 
to as “benign precordial pain,” so frequently encountered in anxiety states either 
in association with, or often independent of, organic heart disease is well illustrated 
by a quotation (page 167 ) “The patient with true anginal pain reports very 
Simply and without dramatic embroidery that walking, strain or excitement induces 
some form of sensation in the chest, or at times in the arm alone, which compels 
an arrest of activities After a few minutes’ quiet the distress is gone and the 
patient feels as well as ever In contrast to this simple, clear story, the account 
by the individual with benign precordial pain is a highly colored version of sharp 
chest pains with all kinds of associated symptoms and vasomotor disturbances 
He IS not compelled to immobility, but lies down and rests and is overcome with 
bodily weakness, largely from apprehension ” 

The role of the electrocardiogram in the recognition, management and prognosis 
of coronary heart disease is supported by well selected illustrations In the majority 
of instances, the authors use the precordial leads CRs, CR« and CRb in conjunction 
with the standard limb leads In discussing the outlook in coronary heart disease, 
the authors give a true perspective of the life history of coronary heart disease 
and point out the invalidity of most of the statistical data reflecting prognostic 
trends, as reported in much of the medical literature 

The authors are outspoken in their views on the actions of many drugs which 
have been and still are in use in the treatment of coronary heart disease This 
material should be of assistance to interns and less experienced men of the profession 
who may be confused by the controversial statements and divergent claims made 
by many authors throughout the extensive literature on these subjects 

Sections dealing with treatment cover every phase of the disease Here, again, 
the statements are clear and to the point In any treatise covering a subject 
such as coronary heart disease it would be impossible to present opinions that 
would be unanimously accepted by all authorities There is certainly no fault to 
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be found with the major issues presented, although there may be some difference 
of opinion about some of the minor ones 

In the reviewer’s opinion, this book is one of the best contributions to the 
field of cardiology in recent years 

Symposium on Diseases of the Skin The Medical Clinics of North 
America Chicago number, January 1949 Pp 292, with 134 illustrations 
Philadelphia W B Saunders Company, 1949 

This volume comprises a symposium on diseases of the skin, the contributors, 
with the exception of Drs O’Leary, Curtis, Grekin and Duncan, being derma- 
tologists residing in Chicago 

Subject matter was evidently chosen because of special interest in certain 
fields on the part of the various well known contributors In general, each author 
discusses his problem from the standpoint of clinical manifestations, laboratory 
findings, etiology, differential diagnosis and treatment Actual case reports and 
illustrations are included in many of the papers 

Dr Becker presents a clear and logical interpretation of neurodermatitis and 
pruritus Dr O’Leary’s discussion of dermatomyositis is especially interesting 
from the standpoint of differential diagnosis Drs Curtis and Grekin review 
the problem of sarcoidosis and include an informative paragraph on involvement 
of the eye Drs Rothman and Walker discuss the salient features of both diffuse 
and localized scleroderma Dr Senear gives a short but lucid interpretation of 
dermatitis exfoliativa, unburdened with descriptions from the older literature 
Dr Ebert’s discussion of the herpes problem and Dr Rattner’s discussion of 
pemphigus are well done Dr Rostenberg’s presentation on cutaneous allergic 
disorders reflects his intense interest in and personal interpretation of allergy 
Other problems discussed are skin cancer, under several titles, by Drs Oliver, 
Squire, Finnerud and Duncan, nail changes following the use of “base coats,” 
by Dr Mitchell, disseminated lupus erythematosus, by Drs Graffin, Taylor 
and Hass, atopic dermatitis, by Dr Hetreed, common nevi, by Dr Web- 
ster, cutaneous pharmacodynamics of vehicles and drugs, by Dr Rothman and 
Dr Shapiro, and dermatopathology as a window to internal disease, by Dr Caro 
The volume is comparatively small, in large type and consisting of 292 pages, 
including 134 well chosen illustrations It does not attempt to review all diseases 
of the skin, but the articles are interesting, currently authoritative and easy to 
read This symposium should find interested readers in the fields of general 
practice and internal medicine as well as dermatology 

Clinical Auscultation of the Heart By S A Levine, M D , and W P Har- 
vey, M D Price, $6 50 Pp 327, with 286 illustrations Philadelphia 
W B Saunders Company, 1949 

A hundred and three years ago. Dr Henry I Bowditch of the Harvard 
Medical School wrote "The Young Stethoscopist,” m which he described all that 
he could of auscultation of the heart, indeed, his colleague. Dr Henry J Bigelow, 
reviewing the book in The Boston Medical and Surgical Journal, complimented 
Dr Bowditch highly by saying that he had booked Laennec up to date and had 
compressed his genius into a prodigiously small volume 

Now, two other authors from the Harvard Medical School continue “to book 
Laennec up to date” They have written an ingenious sequel to “The Young 
Stethoscopist,” in which they discuss auscultation of the heart, not by means of 
the ear alone but by combining what the ear can hear with what the electro- 
cardiograph reveals in regard to cardiac action and with what the eye sees of 
the heart sounds as they are photographed electrically 
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The result is a book of practical value and of great interest The authors 
answer manj’^ of the riddles which Dr Bowditch found so perplexing among 
others, the causes of change in character of the heart sounds, the cause of a third 
or fourth heart sound, the significance of various cardiac irregularities and the 
clinical importance of the "biutt dc souffle,” the "finitf de rape” and the "bunt de 
scte” — terms invented by Laennec in the da 3 's when the well brought up post- 
graduate student went to Pans to learn the art of physical examination 

Interspaced among many excellent illustrations is a great deal of clinical wis- 
dom Dr Bow'ditch advises his readers “Do not trouble yourself so much about 
nice distinctions of sound, but observe accurately, first, wdiere the sounds are 
heard , second, w here the focus of them is , and third, their combination with 
other ph 3 sical and rational signs” Drs Levine and Harvey elaborate on the 
text in a happy vein 

Without further description of the new- book, it is cheerfully advocated, in the 
W'ords of the first Boston reviewer of “The Young Stethoscopist,” as a book 
to be recommended wnth the conviction that whoever studies its precepts wall be 
a wuser practitioner than he was before 

Medical Etymology By O H Perry Pepper, M D Price, SS SO Pp 263 
Philadelphia W B Saunders Company, 1949 

Dr Pepper has done a great service to physicians and to medical students 
in compiling this extremely useful book on the etymology of medical terms As 
the author says in the preface, it is not intended to be a dictionary, no roots 
are analyzed, declensions are not discussed, there are no elaborate discussions of 
gender On the contrary, Dr Pepper sticks strictly to business and for the most 
part simply gives the meaning of the Latin or Greek w'ord from which a medical 
term is derived This is done with true Johnsonian terseness, barring an occa- 
sional comment or brief discussion which, indeed, is also worth 3 of the Great 
Lexicographer Of course, the sad part of all this is that the a cry need of such 
a vademecum shows the depths to which modern education has fallen A hundred 
vears ago any second form boy (as Macaulay would have said) deserved and 
doubtless got a flogging for not know'ing such elementar 3 " stuff Dr Pepper 
agrees with this opinion but accepts the theory that “classical education is a dead 
letter for those entering the medical sciences and ‘nothing can be done about it ’ " 
With this, the rcMewer does not altogether agree Wise men in all branches of 
education, including science, are realizing the need of reviving the means of 
firsthand acquaintance with the civilization from which our owm is derived as 
w'ell as realizing the value of the tremendous mental discipline which is to be 
gained from accurate translation of a foreign language It has been said that 
the British won their battles on the playing fields of Eton , perhaps it w as reall 3 ' 
m the classroom, struggling with Greek hexameter, that clear thinking and grit 
w'ere acquired 

Be that as it may, “Medical Etymology” should certainly be on the required 
book list of every medical school at the present time 

Symposium on Cardiovascular Diseases, Especially Hypertension Medical 
Clinics of North America (New York number), May 1949 Pp 911, with 190 
illustrations Philadelphia W B Saunders Company, 1949 

A S 3 Tnposium of cardiov'ascular diseases with emphasis on hypertension is 
featured in the New' York number of the Medical dimes of North America The 
discussion opens with an encouraging article on the benign phase of hypertension, 
pointing out that it can exist for many vears despite unfavorable roentgcnographic 
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and electrocardiographic changes — a fact to be considered when evaluating either 
medical or surgical therapeutic results There follows a group of articles on 
fundic alterations, electrocardiographic changes and capillary fragility as studied 
in hypertensive persons Differential points between the electrocardiogram in 
hypertension and that in myocardial infarction are well demonstrated, as is the 
concept that metabolic and arteriosclerotic changes, and not hypertension per se, 
cause capillary fragility 

Therapy of the hypertensive patient is discussed in a series of articles covering 
both surgical and medical phases The conservative regimen of sensible living 
habits, sedation and judicious administration of thiocyanate is offered as producing 
results comparable to the more radical procedures On the other hand, the advocates 
of sympathectomy present statistics which warrant further consideration of this 
unsettled and controversial problem 

The remainder of the discussion of cardiovascular problems presents speculative 
and proved points m arteriosclerosis — the etiologic role of hormones and cholesterol, 
therapy and the relation of the disease to diabetes In addition there are miscel- 
laneous papers on psoriatic arthritis, on relapsing pancreatitis and on fluid and 
mineral balance in infantile diarrhea, all of which are adeptly written and serve 
to round out an excellent number of the Medical Clinics of North Amei ica 

Archives of Internal Medicine The Epidemiology of Hemolytic Strep- 
tococcus By Alvin F Coburn and Donald C Young Price, $4 Pp 229, 
with 31 illustrations and 51 tables Baltimore The Williams & Wilkins Com- 
pany, 1949 

The authors of this book deserve high praise for the interesting way in which 
they have assembled a vast mass of material As they state in the preface, the 
thought of making nationwide observations on streptococcal activity seemed 
of only academic interest until lately , the war, however, made the need of prac- 
tical and essential significance 

Dr Coburn and Dr Young were in a position to follow a wise bit of Oslerian 
advice — “Observe, tabulate and record ” In this monograph, therefore, they 
record the results of observing and tabulating the effect of the streptococcus on 
young men in training for Naval service 

They were helped in all possible ways by epidemiologists, bacteriologists, 
clinicians and statisticians, as well as by patients themselves The result is a 
valuable account of composite medical experience It is interesting for a prac- 
ticing doctor to read, for it describes so clearly how streptococcus infections are 
likely to spread through any community, it is an important work for physicians 
interested in public health, because so much valuable material is reported, it is 
a fine piece of medical literature for students because it is written clearly and con- 
cisely, and because it reveals how clinical research in the field of infectious 
disease can be conducted, what methods are available and how conclusions are 
drawn by the judicious and unprejudiced analysis of carefully accumulated data 
On the whole, it is a contribution to medicine in which the Bureau of Medicine 
and Surgery of the United States Navy may well take pride 

Diagnosis of Viral and Rickettsial Infections By Frank L Horsfall Jr, 
MD Price, $3 75 Pp 153, with 4 illustrations, 7 plates and 14 tables 
New York Columbia University Press, 1949 

On Jan 29 and 30, 1948, a symposium on the diagnosis of viral and rickettsial 
infections was held in the New York Academy of Medicine After brief intro- 
ductory remarks by Dr Horsfall, of the Hospital of the Rockefeller Institute, 
twelve papers were presented These dealt with laboratory procedures usable in 
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studj'ing A iruses and \\ ith the diagnosis of mumps, the psittacosis-lymphogranuloma 
group of infections, primary atypical pneumonia, neuropathic virus infections, 
herpes simplex, rabies, dengue, infectious mononucleosis. Rocky Mountain spotted 
feier and infectious hepatitis Each of the papers was presented briefly and 
pointedly by an authority on the topic under consideration The volume in which 
the papers are compiled is informative and of unusual interest 

Those who enjoy attempting to trace the development of medical knowledge 
may recall that a similar symposium was held nearly a decade ago at the Harvard 
School of Public Health, although chief emphasis was laid on the significance of 
virus and rickettsial diseases in public health, laboratory procedures and diag- 
noses were included Thus, the book, “Virus and Rickettsial Diseases,” printed 
in 1940 and reporting the Harvard symposium, is interesting to study beside 
“Diagnosis of Viral and Rickettsial Diseases,” printed nine years later Either 
book alone desen'es a place in any medical library, the two beside one another 
make a handsome pair In comparing them, one feels that Hans Zinsser and 
other virologists who were active only a few years ago must be proud of the 
record 

George R Minot Symposium of Hematology Edited by William Dameshek, 
MD, and F H L Taylor, PhD Price, §12 Pp 984 New York 
Grune & Stratton, 1949 

This is a notable volume, dedicated by a group of his friends to Dr George R 
Minot, who, besides being a Nobel prize winner, is a sociable person — ^the kind 
of man well liked by his pupils, associates and professional colleagues 

The book deals mainly with diseases of the blood, properly enough, it begins 
with a reprint of that historic paper written by Minot and Murphy in 1926, 
“Treatment of Pernicious Anemia by a Special Diet ” Then follow articles on 
pernicious anemia, hemolytic anemia, other anemias, hemorrhagic diseases, leu- 
kemia, the cytology and biochemistry of the red and white cells and, finally, two 
papers on more general aspects of medicine, one from Gunnar Alsted of Copen- 
hagen on peptic ulcer, and one from W Richard Ohler of Boston on diabetic coma 
There are eighty-four articles in the entire collection, each is written by an 
authoritative worker in his field, and thej”^ are printed tastefully in a well designed 
and well illustrated volume Every writer seems to have been stimulated to 
prepare his manuscript in a fashion sufficiently meticulous to satisfy Dr Minot’s 
respect for detail, accuracy and imagination Thus, the result not only is a 
pleasing symbol of friendship for one of the leading internists and clinical investi- 
gators of his day but also is a valuable reference source for any one wishing to 
learn of the most recent advances in hematology 

Oral and Dental Diagnosis By K H Thoma, D M D Third edition Pp 563, 
with 776 illustrations Philadelphia W B Saunders Company, 1949 

The first edition of this book, 379 pages long and including 533 illustrations, 
appeared in 1936 A second edition, a little bigger and better than the first, 
was necessary in 1943 Now the third edition has appeared, the book has grown 
in stature to comprise 563 pages and 776 illustrations 

The basic model of the volume remains unchanged It describes how impor- 
tant it IS for physicians to examine the oral cavity properlj’’, always bearing in 
mind that a variety of systemic disorders may make an early appearance in the 
mouth It also describes, in great detail, oral diseases in general and their diag- 
nosis and treatment in particular 
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Both earlier editions were reviewed favorably in The Journal of the American 
Medical Association (108 1209 [April 3] 1937, 124 469 [Feb 12] 1944) The 
Archives is glad to welcome the third edition and to emphasize what was stated 
in previous reviews, that the book is a textbook to be used by students and 
physicians as well as by dentists and oral surgeons For if the field of dental 
medicine is to be opened widely, it must be explored adequately — not by specialists 
working in a narrow area but, broadly and extensively, by groups of physicians 
working together From this point of view, the book is an important source 
of reference 

Manual o£ Medical Emergencies By S C Cullen, M D , and E G Gross. 
M D Price, $3 75 Pp 267, with 29 illustrations Chicago Year Book 
Publishers, Inc, 1949 

The authors of this book are professors in the State University of Iowa College 
of Medicine and apparently enjoy teaching They have assembled an admirable 
manual As the title foretells, it deals with the treatment of the kind of emer- 
gencies which any doctor is likely to encounter — emerge^es that require artificial 
respiration or the use of oxygen, circulatory emergencies, poisonings, burns, 
comas and serious anaphylactic reactions 

The book is written positively, it gives intelligent, readily understandable 
advice in regard to the management of a variety of accidents, and the fact 
that it IS so dogmatic makes it all the more readable 

The illustrations are also helpful , a few cartoons that have been introduced 
are not particularly cogent 

The book is of a size and shape to fit easily into one’s bag or pocket On the 
whole it should be of great service, as its dedication suggests, to the general 
practitioner, who is expected to see all, know all and do all in the field of medicine 

Studies of Chronic Pyelonephritis By Flemming Raaschou, M D Pp 260, 
with 61 illustrations Copenhagen Einar Munksgaard, 1948 

This monograph was prepared as a doctor’s thesis at the University of Copen- 
hagen It has been translated into English and gives a thorough and detailed 
account of chronic pyelonephritis 

The discussion of the history of the disease and its pathology is well written 
The analyses of the age and sex distribution of pyelonephritis and of its fre- 
quency and its clinical course are adequate Chief emphasis is placed on the 
author’s studies on renal function, in which he describes his observations of 
glomerular and tubular function in a series of cases He has used urea clearance 
and mulin and lodopyracet injection (diodrast®) in a variety of ways, attempting 
to prove what modern tests for renal function can demonstrate in the study of 
the pyelonephntic kidney He gives a good summary of the literature 

On the whole, this is a painstakingly written volume It should prove useful 
as a source of reference for those who, like the author, are interested in renal 
physiology and for those who wish to learn how transatlantic colleagues are 
attacking its complex problems 

Anales de la catedra de clmica medica (Volume II), 1947 By E S 
Mazzei, M D Annual publication of the University Clinic Pp 267 Buenos 
Aires “El Ateneo,’’ 1948 

The book is a collection of selected material for lectures to medical students 
Little original material is presented, with the exception of a short and interesting 
article by de la Torre on the treatment of acute glomerular nephritis by the 
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intravenous injection of procaine hydrochloride (no\ocaine®) Three cases of 
acute glomerular nephritis following scarlet fever are described in which this 
treatment was given with spectacular results The rest of the articles are mostly 
complete and excellent reviews of recent advances of American and French 
medicine An article by Bergna on Hr factor is particularly exhaustive Amer- 
ican readers will find of special interest a well organized monograph by Reussi 
on bronchopulmonary topography and its applications to the studies of the pathol- 
ogy and treatment of pulmonary disorders The format of the book is excellent, 
the bibliographic references are complete and well arranged 

An Atlas o£ Electrocardiography By W Dresseler, M D , and H Roesler, 
M D Price, $14 Pp 503, with 439 illustrations Springfield, 111 Charles 

C Thomas, Publisher, 1949 

This atlas is not particularly different from others available It consists of 
photographs of electrocardiograms presented on one page with clinical and other 
related data and the electrocardiographic data on the opposite page This con- 
ventional procedure of making the tracing and the discussion a\ailable to the 
reader simultaneously is obviously a good one Some interpretations are docu- 
mented with postmortem findings Unfortunately, the chest leads presented in 
most of the cases consist of CF and CR leads rather than unipolar leads If 
these leads are to be presented the unipolar leads should not be excluded As 
the authors state, the atlas is not intended for beginners, it maj be of \ahie to 
others 

Present Concepts of Rehabilitation m Tuberculosis By Norvin C Kiefer, 
M D Price, $3 SO Pp 398 New York National Tuberculosis Associa- 
tion, 1949 

This excellent book comprises a review and analysis of some 1,000 papers on 
the subject of rehabilitation in tuberculosis Being really a series of abstracts it 
lends itself poorly to review, the mam value is as a reference book Here, in 
classified form, one finds material on such matters as agencies, tjpes of program, 
and personnel The book will be invaluable to public health officers and to all 
persons interested in tuberculosis 

Female Sex Endocrinology By Charles H Birnberg Price, $4 Pp 134, 
with 30 illustrations Philadelphia J B Lippmcott Company, 1949 

This IS a readable and concise handbook of female endocrinology It is written 
so simply that lay women as well as medical students and practicing phjsicians o 
both sexes can learn from it It gives an up-to-date account of its subject and 
explains some of the new terms and remedies that are achiev mg popularity While 
not a great book, it promises to fill a useful purpose 

Food Poisoning By G M Back, M D Revised edition Price, $3 75 Pp 184 
with 13 tables Chicago University of Chicago Press, 1949 
This IS a brief monograph on food poisoning, written, with able assistance, 
by an authority on the subject The data are presented in more or less t e usua 
textbook of medicine fashion It is to be recommended highlv for c inicians, 

students and bacteriologists 
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ROLE OF BLOOD PLATELETS IN THROMBOEMBOLISM 

SYLVAN E MOOLTEN, MD 
LEO VROMAN 
GEORGINE M S VROMAN 

AND 

BETTY GOODMAN 
NEW BRUNSWICK, N J 

DEVELOPMENT OF MODERN CONCEPTS OF THROMBUS FORMATION 

TN THE first half of the nineteenth century, thrombosis of blood 

vessels was held to result either from excessive coagulability of the 
blood or from exudative inflammation of the vascular wall Virchow’s 
Mews ^ influenced subsequent thought on the subject of intravascular 
clotting by their stress on the importance of slowing or stagnation of 
blood flow as well as on altered “molecular attraction” between the 
blood and the vascular wall 

By means of experiments in living animals, Mantegazza - (1869, 
1871) and Zahn ® (1875) assembled proof that thrombosis is not 
equivalent to simple clot formation but consists primarily m a process 
of selective precipitation of protoplasmic elements from the flowing 
blood at sites of vascular injury to form a homogeneous, grayish white 
deposit (the “white thrombus”) With complete occlusion of the 
lumen by the white thrombus, the blood which is trapped in a column 
quickly clots to form a cast of the vessel (the “red thrombus”) The 
same principle (formation of an occlusive white thrombus followed b\ 
clotting of whole blood) was shown to hold also for the closure of punc- 
ture defects in veins (Zahn®) 

From the Research Division, Laboratory Service, St Peter’s General Hospital 

This study was aided by grants from the Dazian Foundation, Dr F M Claike 
and Mr Harry Hillman 

1 Virchow, R Gesammelte Abhandlungen zur wissenschafthchen Medicm 
Frankfurt a M, Meidinger Sohn u Comp, 1856, cited by Eberth, J C, 
and Schimmelbusch, C Expenmentelle Untersuchungen uber Thrombose, Vir- 
chows Arch f path Anat 103*39, 1886, 105*331 and 456, 1886 

2 Mantegazza, cited by Bizzozero, J Ueber einen neuen Formbestandtheil des 
Elutes und dessen Rolle bei der Thrombose und der Blutgerinnung, Virchows Arch 
f path Anat 90 261, 1882 

3 Zahn, F W Untersuchungen uber Thrombose Bildung der Thromben, 
Virchows Arch f path Anat 62 81, 1875 
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Through Bizzozero’s epochal investigations ^ (1882), the mammalian 
blood platelets were properly classified and their key position m throm- 
bosis was firmly established Employing a technic of direct observa- 
tion of the vessels in the guinea pig omentum he repeated experiments 
of Jones® (1850), Mantegazza ^ and Zahn ® and proved that the white 
thrombi which form at sites of mechanical or chemical injury are com- 
posed principally of agglutinated platelets which gradually become fused 
into a granular viscous substance Clotting occurs in the wake of the 
changes in the platelets Agents which prevent or retard blood clotting 
were found to inhibit platelet alteration Bizzozero noted further that 
fibrin IS deposited in a blood vessel only when platelets have previously 
become attached to its lining 

Osier,® who had also studied the clumping of platelets, reported 
them to be the chief component of vegetations on cardiac valves and 
of mural thrombi of the aorta or of aortic aneurysms Hayem," at 
about the same time, established the importance of platelets in the arrest 
of hemorrhage They were shown to form an effective hemostatic plug 
by their agglutination to the edges of a vascular defect in advance of 
clotting 

Later workers ® confirmed these data and extended knowledge in 
several directions It has become a commonplace observation that agents 
which inhibit clotting also suppress or delay platelet adhesiveness, 
agglutination and lysis,® retard thrombus formation and may impair 

4 Bizzozero, J Ueber einen neucn Formbestandthcil des Blutes und dessen 
Rolle bei der Thrombose und der Blutgennnung, Vircho\\s Arch f path Anat 
90 261, 1882 

5 Jones, T W On the State of the Blood and tlie Blood-Vessels in 
Inflammation, Ascertained by Experiments, Injections, and Observations by the 
Microscope, Guy’s Hosp Rep 7 1, 1851 

6 Osier, W Ueber den dritten Formbestandthcil des Blutes, Centralbl f d 
med Wissensch 20 529, 1882, On Certain Problems in the Physiology of the 
Blood Corpuscles, M News 48 365, 393 and 421, 1886 

7 Hayem, G Sur le mecanisme de I’arret des hemorihagies, Compt rend 
Acad d sc 95 18, 1882 

8 (a) Schimmelbusch, C Die Blutplattchen und die Blutgennnung, Virchows 

Arch f path Anat 101 201, 1885 (b) Eberth, J C , and Schimmelbusch, C 

Experimentelle Untersuchungen uber Thrombose, ibid 103 39, 1886, 105 331 and 
456, 1886 (c) Welch, W H Thrombosis, in Albutt, T C A System of 

Medicine, London, Macmillan & Co, 1899, vol 7, p 155, reprinted m Papers and 
Addresses, Baltimore, Johns Hopkins Press, 1920, vol 1, p 110 (rf) Aschoff, L 
Thrombosis, m Lectures on Pathology, New York, Paul B Hoeber, 1924, chap 11 , 
Thrombose und Embolie, Verhandl d deutsch Gesellsch f Kreislaufforsch 1934, 

p 11 

9 (o) Bizzozero 4 (b) Burker, K Blutplattchen und Blutgennnung, Arch 

f d ges Physiol 102 36, 1904 (c) Aynaud, M N Le globulin des mammiferes. 

Thesis, Pans, no 93, 1909 (<f) Deetjen, H Zerfall und Leben der Blutplattchen, 
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hemostasis As a corollary, it is also accepted by many authorities 
that thrombus formation as well as hemostasis depends not only on 
the availability of a sufficient number of platelets but also on their 
capacity to adhere and to undergo lysis 

ROLE OF PLATELETS lA VASCULAR PHYSIOLOGY 

The normal rate of formation and destruction of platelets has not 
been determined accurately After marked reduction in their number, 
one third of the entire normal amount can be regenerated in twenty-four 

Ztschr f phys Chemie 63 1, 1909 (<?) Ferguson, J H The Blood Calcium 

and the Calcium Factoi in Blood Coagulation, Physiol Rev 16 640, 1936 (/) 

Fonio, A , and Schwendener, J Die Thrombozyten des menschlichen Blutes und 
ihre Beziehung zum Gerinnungs- und Thrombosevorgang, Bern, Hans Huber, 
1942 {g) Tocantins, L M The Mammalian Blood Platelets in Health and 

Disease, Medicine 17 155, 1938 ( h) Wright, H P The Adhesiveness of Blood 
Platelets in Normal Subjects with Varying Concentrations of Anti-Coagulants, J 
Path & Bact 53 255, 1941 (i) The Adhesiveness of Platelets in Rabbits Treated 

with Dicoumarol, ibid 57 382, 1945 (j) Jurgens, R Blutstillungsregulationen 

unter dem Einfluss von Blutegelextrakt, Ztschr f d ges exper Med 63 74, 1928 
(k) Quick, A J The Hemorrhagic Diseases and the Physiology of Hemostasis, 
Springfield, 111 , Charles C Thomas, Publisher, 1942 (/) Rosenthal, N Blood 

Platelets and Megakaiyocytes, in Downey, H Handbook of Hematology New 
York, Paul B Hoeber, Inc , 1938, vol 1, sect 7 (m) Roskam, J Physiologic 
normale et pathologique du globulin (Plaquette de Bizzozero), Pans, Presses 
Universitaires de France, 1927 

10 (a) Apitz, K Ueber den Bau jungster Blutplattchenthromben und den 

Einfluss des Novirudins auf ihre Entstehung Centralbl f allg Path u path Anat 
50 9, 1930 (b) Best, C H , Cowan, C, and Maclean, D L Heparin and the 

Formation of White Thrombi, J Physiol 92 20, 1938 (c) Zucker, M B 

Platelet Agglutination and Vasoconstriction as Factors m Spontaneous Hemostasis 
in Normal, Thrombocytopenic, Heparinized and Hypoprothrombinemic Rats, Am J 
Physiol 148 275, 1947 (d) Dale, D U, and Jaques, L The Prevention of 

Experimental Thrombosis by Dicoumann, Canad M A J 46 546, 1942 

11 (a) Jurgens (b) Zucker (c) Dale and Jaques (d) Jurgens, R 
Beitrag zur Pathologic und Khmk der Blutungsbereitschaft, Ztschr f khn Med 
123 649, 1933 

12 (a) Hayem"^ (b) Welch (c) Aschoff ®<J (d) Quick (e) Frank, E 
Hamorrhagische Diathesen, in Klemperer, G, and Klemperer, F Neue deutsche 
Khmk, Berlin, Urban & Schwarzenberg, 1930, vol 4, p 935 

13 (a) Jurgens (6) Baar, H , and Szekely, L Uber die Plattchenzer- 

fallsgeschwmdigkeit bei normalen Kmdern, bei der Hamophilie und Thrombopenie, 
Ztschr f Kinderh 48 31, 1929 (c) Baar, H The Stickiness of Platelets, 

Lancet 2 775, 1941 (d) Wright, H P Changes in the Adhesiveness of Blood 

Platelets Following Parturition and Surgical Operations, J Path & Bact 54 461, 
1942 (e) Silberberg, M The Causes and Mechanism of Thrombosis, Physiol 

Rev 18 197, 1938 (J) Aggeler, P M , Howard, J , and Lucia, S P Platelet 

Counts and Platelet Function, Blood 1 472, 1946 (g) Jurgens, R, and Naumann, 

W Klinische und experimentelle Untersuchungen uber Funktionen der Blut- 
plattchen, Deutsches Arch f khn Med 172 248, 1931 (/i) Tocantins, L M 

The Mechanism of Hemostasis, Ann Surg 125 292, 1947 (i) Apitz, K Die 

Dukesche Probe, Ztschr f d ges exper Med 111 554, 1942 



670 


ARCHIVES OF INTERNAL MEDICINE 


hours According to Tocantins, the principal site of platelet destruc- 
tion IS the peripheral circulation Evidence exists that the platelets 
may be physiologically concerned in controlling capillary permeability 
to water and plasma proteins (Damelh^®) Vasoconstrictor activity 
has also been shown to occur m the products of platelet lysis and has 
been credited with an impoi taut role in hemostasis In idiopathic 
thrombopenic purpura, the fragile, toneless, overfilled capillaries (Mac- 
farlane and the wide diflferences in bleeding time in various parts 
of the bod}^ (Roskam may reflect not onl} a numerical lack ot 
platelets but reduced platelet lysis (Reid,^'’® Zucker^®'^) and defective 
biologic activity as well As a corollar), there is the possibility that 
platelet Ij'-sis in the peripheral circulation plays a physiologic role in 
the normal contractility and tonus of tlie minute vessels (the pre- 
capillaries and venules) The labile character and activity of the platelets 
even more than their quantity may thus determine to an important degree 
the functional state of these vessels as measured liy tests of bleeding time 
and capillary fragility As once stated by Howell and Donahue,^® the 
megakaryocyte “constitutes, so to speak, a unicellai gland w Inch gives off 
a solid secretion in the foim of platelets The eventual solution or 
disintegration of the platelets presumabl}’- adds to tfie plasma important 
constituents ” 

Recently, Zucker imparted experimental evidence indicating that 
platelet vasoconstrictor substance is liberated rapidly from white thrombi 
and, by its diffusion locally, causes vasoconstriction wuthin a consid- 
erable area According to Reid,^® this agent may be a factor, if not 
the sole factor, m maintaining vasoconstriction in the peripheral field 

14 Tocantins, L M Arterial, Venous and Cutaneous Blood Platelet Counts 
in Men and Dogs Under Normal and Abnoimal Conditions, Am J M Sc 192 150 
1936 

15 Danielli, J F Capillarj'- Pei mcabilitj’’ and Oedema in the Pei fused Frog 
J Physiol 98 109, 1940 

16 (fl) Zucker (&) O’Connor (1912), Zucker and Stewart (1913), 

Janeway, Richardson and Park (1918) , Freund (1920) and Reid and Bick (1942), 
cited by Zucker, MB A Study of the Substances m Blood Serum and Platelets 
Which Stimulate Smooth Muscle, Am J Physiol 142 12, 1944 (c) Feissly, cited 

bv Roskam (d) Zucker, MB A Study of the Substances in Blood Serum 
and Platelets Which Stimulate Smooth Muscle, Am J Physiol 142 12, 1944 
(c) Reid, G A Preliminary Note on the Relationship of the Blood Platelets to 
the Afechanism of Hremostasis, At J Australia 2 244, 1943 

17 Macfarlane, R G Critical Review The Alechanism of Haemostasis 
Quart J Med 10 1, 1941 

18 Howell, W H , and Donahue, D D The Production of Blood Platelets in 
the Lungs, J Exper Ated 65 177, 1937 

19 Reid, G Observ^ations on the Part Played by the Vasoconstrictor Sub- 
stance of Blood Platelets in the Atechanism of Avascular Spasm, At J Australia 
2 139, 1947 
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of an artery damaged, thrombosed or occluded by an embolus, pro- 
vided the circulation is inadequate to remove it or it continues to be 
liberated It is also conceivable that the platelet vasoconstrictor agent 
accounts for the arterial spasm which frequently complicates thrombo- 
phlebitis and which is commonly regarded as a reflex originating m 
the inflamed venous wall 

PLATELET AGGLUTINATION AND ADHESIVENESS 

The formation of blood platelets from ripened megakaryocytes of 
the bone marrow has been shown to depend on a process of partitioning 
occurring first in the cytoplasmic granules and later completed in 
the cytoplasm itself -- The individual platelets, formed in this manner, 
exhibit a remarkable tendency to remain dispersed in the normal circu- 
lation Even after being crowded m the spleen, they may be liberated 
therefrom in large numbers after the injection of epinephrine (adrena- 
lin®) and may remain separate from one another and free of any 
increased tendency to clump or adhere 

Under certain conditions, the platelets lose suspension stability 
more readily even than erythrocytes or leukocytes and clump 
rapidly with one another or on a favored surface Factors in platelet 
agglutination are held to include (1) intrinsic changes m their proto- 
plasm, probably lytic m character,-® which render them more susceptible 
to the “spreading” action of a wettable surface and (2) changes m 
the surrounding blood plasma which favor clumping of suspended 
particles The plasmatic changes are said to include an increase in 
electronegative plasma proteins (globulins and fibrinogen), which par- 
tially cancels the negative charge on the surface of the platelets and 
so reduces the mutual repulsion which exists between them, as in the 

20 Ochsner, A , and DeBakey, M Thrombophlebitis The Role of Vaso- 
spasm in the Production of the Clinical Manifestations, JAMA 114 117 
(Jan 13) 1940 

21 Seehger, cited by Frank, E Die hamorrhagischen Diathesen, in Schit- 
tenhelm, A Enzyklopadie der inneren Medizin, Handbuch der Krankheiten des 
Blutes und der blutbildenden Organe, Berlin, Julius Springer, 1925, vol 2, p 289 

22 Dameshek, W, and Miller, E B The Megakaryocytes m Idiopathic 
Thrombocytopenic Purpura A Form of Hypersplenism, Blood 1-27, 1946 

23 Osier ® Schimmelbusch 8“ Eberth and Schimmelbusch 8b 

24 Wright, H P The Sources of Blood Platelets and Their Adhesiveness in 
Experimental Thrombocytosis, J Path & Bact 56.151, 1944 

25 Osier 8 Aynaud Tocantins 

26 Bizzozero^ Deetjen^d Silberberg ^8e 

27 (o) Tait, J, and Elvidge, A R Effect upon Platelets and on Blood 

Coagulation of Injecting Foreign Particles into the Blood Stream, J Physiol 
62 129, 1926 {b) Tait, J , and Burke, H E Platelets and Blood Coagulation, 

Quart J Exper Physiol 16 129, 1926, cited by Tait and Elvidge 
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case of all particles carrying a like charge A similar mechanism is 
implied in Roskam’s idea that a pellicle of plasma protein, including 
fibrin, “opsonizes” the platelets and the surfaces to which they adhere 
Since the time of Bizzozero, it has become generally recognized that 
conditions which cause platelets to adhere are essentially the same as 
those which initiate blood clotting, viz , contact with a “wettable” sur- 
face or with injured tissue It has also become clear that such 
conditions can influence platelets much more readily than they can 
provoke clotting This is demonstrable, for example, in the fact that 
“white thrombi” appear before “red thrombi” in thrombotic disease of 
large vessels Another example is found in the fact that a plug of 
agglutinated platelets (^clou hemostatique) often seals the gap in an 
injured small vessel well in advance of clotting so that that process 
serves merely as secondary reenforcement against renewed bleeding 
Additional evidence is the fact that in the living animal distinctly larger 
concentrations of heparin sodium or dicumarol® must be provided to 
inhibit formation of a white thrombus than to render the animal’s blood 
incoagulable for many hours under experimental conditions \vhich ordi- 
narily result 111 thrombosis 

Although it IS not yet conclusively proved, it is likely that thrombin 
IS the plasmatic factor primarily responsible for intrinsic alterations in 
blood platelets which result in their acquisition of “stickiness,” in their 
agglutination and in their entual complete dissolution Amounts of 

28 Starhnger, W , and Sametnik, S Ueber die Entstehungsbedingungen der 
spontanen Venenthiombose, Kim Wchnsdn 6 1269, 1927 

29 Roskam, J (a) footnote 9m , {b) Le role du plasma dans I’agglutination 
des globulins (plaquettes), Compt rend Soc de biol 86 733, 1922 

30 (a) Bizzozero ^ (Zi) Haydem " (c) Footnote 9 d, e, f and k (d) Tait and 

Elvidge 27a Tait and Burke 27b (^) Lampert, H Die physikalische Seite des 
Blutgennnungsproblems und ilire praktische Bedeutung, Leipzig, Georg Thieme, 
1931 (g) Aschoff, cited by Lampert’’®* (7/) Vulpain (1873), cited by Rosen- 

thal 

31 Mantegazza 2 Zahn 2 Bizzozero * Jones ® Osier ® Hayem 7 Aynaud 
Fonio and Schwendener 

32 Bizzozero ^ Hayem 7 Schimmelbusch 2 ’ 

33 Zahn 2 Hayem 7 

34 (o) Solandt, D Y, and Best, C H Time-Relations of Heparin Action 

on Blood-Clotting and Platelet Agglutination, Lancet 1 1042, 1940 (6) Shionoya, 

T Studies m Experimental Extracorporeal Thrombosis III Effects of 
Certain Anticoagulants (Heparin and Hirudin) on Extracorporeal Thrombosis 
and on the Mechanism of Thrombus Formation, J Exper Med 46 19, 1927 

35 (a) Fonio and Schwendener (b) Quick, A J Studies on the Enigma 

of the Hemostatic Dysfunction of Hemophilia, Am J M Sc 214 272, 1947 (c) 

Eagle, H Recent Advances in the Blood Coagulation Problem, Medicine 16 95, 
1937 (d) Ferguson, cited by Eagle 25c Bessis, M , and Burnstein, M Etudes 

sur la physiologie des thrombocytes (Revue generate et travaux personnels). Rev 
d’hemat 3 69, 1948 
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thrombin much too small to catalyze the conversion of fibrinogen into 
fibrin have been found sufficient to affect platelets in vitro Quick 
postulated the occurrence during clotting of a chain reaction in which 
lysis, initiated by minute amounts of thrombin, liberates enzymic mate- 
rial from platelets, the material, m turn, catalyzes the formation of 
active thromboplastin from a precursor of thromboplastin in plasma, 
resulting in the very rapid conversion of prothrombin into thrombin 
The concept of a chain reaction involving thrombin formation explains 
rather effectively the accelerating effect of blood platelets on blood 
coagulation as well as their rapid agglutination and lysis m large 
numbers during the same process 

ROLE OF ENDOTHELIAL CHANGES IN THROMBOSIS 

Since Virchow’s time, most writers on the subject of thrombosis 
have accepted the theory that three factors are involved (1) changes 
in the composition of the circulating blood, such as increased coagula- 
bility or increased platelet count and agglutmability , (2) injury of the 
vessel wall, which results in the liberation of thromboplastin from tissue 
or favors the deposition of platelets on an altered surface, and (3) 
abnormalities of blood flow, which favor the coagulation of blood or the 
sedimentation of platelets The evidence which incriminates endothelial 
injury has been largely experimental, such as the induction of throm- 
bosis by injury (mechanical,®" chemical or thermal of either the 

36 (a) Milstone, J H Activation of Prothrombin by Platelets Plus Globulin, 

Proc Soc Exper Biol & Med 68 22S, 1948 (_b) Ware, A G , Fahey, J L, 

and Seegers, W H Platelet Extracts, Fibrin Formation and Interaction of 
Purified Prothrombin and Thromboplastin, Am J Physiol 154 140, 1948 (c) 

Eagle, H Studies on Blood Coagulation I The Role of Prothrombin and of 
Platelets in the Formation of Thrombin, J Gen Physiol 18 531, 1935 

37 (c) Mantegazza 2 (b) Zahn ^ (r) Bizzozero^ (d) Jones® (^) Hirsch, 

E , and Loewe, L A Method for Producing Experimental Venous Thrombosis, 
Pioc Soc Exper Biol & Med 63 569, 1946 (/) Hayem, G L’Hematoblaste 

troisieme element du sang, Pans, Presses Universitaires de France, 1923 (g) 

Rabinovitch, J , and Pines, B The Effect of Heparin on Experimentally Pro- 
duced Venous Thrombosis, Surgery 14 669, 1943 (/i) Murray, DWG, 

Jaques, L B , Perrett, T S , and Best, C H Heparin and the Thrombosis of 
Veins Following Injury, ibid 2.163, 1937 (i) Morton, C B , Shearburn, E W, 

and Burger, R E Synthetic Vitamin K and the Thrombosis of Veins Following 
Injury, ibid 14 915, 1943 (;) Kristenson, A Beobachtungen uber die Anzahl der 

Thrombozyten bei expenmentell an Kamnchen hervoi geruf ener Thrombose, Acta 
med Scandmav 70 167, 1929 

38 (o) Zahn® (b) Jones® (c) Murray (d) Moses, C An Evaluation 

of the Effect of Stasis in the Production of Experimental Thrombosis, Federation 
Proc 4 52, 1945, The Effect of Hepaiin and Dicoumarol on Thrombosis Induced 
in the Presence of Venous Stasis, Proc Soc Exper Biol & Med 59 25, 1945 (e) 

Hueper, W C Expermental Studies m Cardiovascular Pathology X Effects 

(Footnotes conHmied on next page) 
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entire wall or the intima or adventitia alone/° or the insertion through 
the wall into the lumen of foreign objects such as threads of fiber 
or metal/- or metal, glass or collodion cannulas Platelet thrombi gen- 
erally appeared within a short time Apitz reported early stages 
of thrombus formation occurring as quickly as five minutes after the 
daubing of the outer wall of the vein of a rabbit with alcohol Evi- 
dence of inflammation and even a coating of fibrin or other exudate 
were lacking at this stage 

The nature of thrombosis has been thought to be noninflammatorj 
in the majority of cases m man studied by a number of observers 
Aschoff®^ could find no well authenticated cases in the literature in 

of Repeated Intravenous Injections of Solutions of Digitonin on the Blood and 
the Internal Organs of Dogs and Rabbits, Arch Path 38 326 (Nov ) 1944 (/) 
Solandt, D Y, and Best, C H Heparin and Coronary Thrombosis in Experi- 
mental Animals, Lancet 2 130, 1938 {g) Kojima, S Experimentelle Unter- 

suchungen uber Veranderungen des Blutes durch aseptische Thrombenbildung, 
Arch f khn Chir 174 216, 1933 

39 Zahn s Eberth and Schimmelbusch Fonio, A , and Vannotti, A Neuere 
Untersuchungen uber die Entstehung der Thrombose, Schweiz med Wchnschr 
64 1086, 1934 

40 Zahn ^ Bizzozero Eberth and Schimmelbusch Apitz Solandt and 
Best Dietrich, A Gefasswand und Thrombose, Verhandl d deutsch Gesellsch 
f Kreislaufforsch , 1934, p 48 

41 Mantegazza ^ Zahn ^ Bizzozero ^ Osier o Eberth and Schimmelbusch 
Ha 3 'em Zurhelle, E Experimentelle Untersuchungen uber die Beziehungen 
der Infektion und der Fibringennnung zur Thrombenbildung im stromenden Blut, 
Beitr z path Anat u z allg Path 47 539, 1910 

42 Zahn ^ Hayem 

43 (a) Best, Cowan and Maclean (b) Dale and Jaques (c) Rowntree 
L G , and Shionoya, T Studies in Experimental Extracorporeal Thrombosis 
I A Method for the Direct Observation of Extracorporeal Thrombus Formation, 

J Exper Med 46 7, 1927 (d) Bollman, J L, and Preston, F W The 

Effects of Experimental Administration of Dicoumarm 3,3'-Methjdene-Bis-(4- 
Hydroxycoumarin), JAMA 120 1021 (Nov 28) 1942 (<r) Murray, G, and 

Janes, J M Prevention of Acute Failure of Circulation Following Injury to 
Large Arteries Experiments with Glass Cannulas Kept Patent by Administration 
of Heparin, Brit M J 2 6, 1940 

44 (a) Jorpes, J E Heparin in the Treatment of Thrombosis An Account 

of Its Chemistry, Physiology and Application in Medicine, ed. 2, London, Oxford 
University Press, 1946 (b) Hunter, W C , Krygier, J J , Kennedy, J C , and 

Sneeden, V D Etiology and Prevention of Thrombosis of the Deep Leg Veins 
A Study of Four Hundred Cases, Surgery 17 178, 1945 (c) Lenggenhager, K 

Ueber die Entstehung, Erkennung und Vermeidung der postoperativen Fernthrom- 
bose, Leipzig, Georg Thieme, 1941 (</) Murray, G, and MacKenzie, R 

Postoperative Thrombosis and Embolism, Am J Surg 57 414, 1942 ie) 

\ on Seemen, H , and Binswanger, H Ueber Allgemeinveranderungen, besonders 
des Blutes, nach chirurgischen Eingnffen und ihre Bedeutung fur Entstehung und 
Bekampfung der mittelbaren Operationsschadigungen, Deutsche Ztschr f Chir 
209 157, 1928 
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which thrombosis had really been brought about by changes in the 
endothelium, like many others he regarded physical factors (particu- 
larly sluggish blood flow and local eddy formation) as chief in 
importance 

Although histologic changes in endothelium may not be demon- 
strable, the possibility cannot be rejected that a physiochemical change 
IS the basic local occurrence which cause platelets to adhere As previ- 
ously mentioned, platelet adhesion outside the body is determined by the 
presence of a wettable surface of glass or other material The impor- 
tance of wettability appears to he chiefly in the fact that thrombin, 
which IS probably necessary for initiating platelet adhesion and lysis 
as well as for blood clotting, can be produced from the interaction of 
a wettable surface and plasma even when the latter is practically platelet 
free Therefore, in order to explain thrombosis, it is necessary’ to 
postulate merely the development of wettability m the endothelium 
regardless of its normally maintained histologic appearance The sus- 
ceptibility of platelets to minute quantities of thrombin renders them a 
highly sensitive indicator of such endothelial change The immunity 
of the intact, healthy subject to the spontaneous formation of platelet 
throhibi argues for the relative “nonwettabihty” of normal endothelium 
throughout the body The concept of a “lack of adhesion” of the vascu- 
lar lining was proposed by Freund^® (1886) to explain the normal 
absence of clotting within living blood vessels as well as their failure 
to be stained by their contained blood According to Clark,^’’ the 
endothelium provides an extremely smooth lining to the whole of the 
cardiovascular system, minimizing friction in the flow of the blood and, 
in the smaller vessels, allowing the corpuscles to slip easily along its 
surface with no tendency to adhere This character changes rapidly 
m response to any injurious stimulus (Clark and Clark ^®) If, for 
example, capillary endothelium is exposed to heat or to chemical irri- 
tants or receives mechanical injury, it becomes rather swollen and 
sticky, so that the corpuscles cling to its surface In an extended study 
of the surface activity of a wide range of nonvital materials, including 
many which had water-repellent properties, Lampert concluded that 

45 (o) Aynaud S": (fc) Lozner, E L , Taylor, F H L , and MacDonald, H 

Effect of Foreign Surfaces on Blood Coagulation, J Physiol 21 241, 1942 (c) 

Nolf, cited by Lozner and others (d) Ferguson, J H A New Blood-Clotting 
Theory, Science 97 319, 1943 (e) Lenggenhager, K Irrwege der Blutgerin- 

nungsforschung, Klin Wchnschr 15 1835, 1936 

46 Freund, E Em Beitrag zur Kenntniss der Blutgennnung, Med Jahrb 
1 46, 1886 

47 Clark, W E Le Gros The Tissues of the Body, ed 2, Oxford, Clarendon 
Press, 1945, p 168 

48 Clark, E R, and Clark, E L Observations on Changes in Blood Vascu- 
lar Endothelium in the Living Animal, Am J Anat 57 385, 1935 
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the rate of blood clotting and that of platelet attraction toward a par- 
ticular type of surface were specifically related to its wettability On 
the basis of his observations, he postulated a relation between endothelial 
wettability and the formation of white thrombi 

The development of wettability of endothelium can be readily demon- 
strated in the animal by a simple experiment Through a fine needle, 
a small bubble of air is introduced into one of the veins of a rabbit 
mesentery immediately after the animal has been killed and its abdominal 
cavity exposed At first, the interface between blood and air appears 
as a very slightly concave meniscus Within a short time the inter- 



Development of endothelial wettability following cessation of circulation, as 
indicated by the formation of a concave meniscus between the blood and the air 
o. Appearance of an air segment m a mesenteric vein shortly after the death of an 
experimental animal, b, eighteen minutes after death, c, forty-five minutes after 
death (sketch from actual experiment, showing how the initial slight concavity of 
the meniscus between blood and air is masked when in the direct line of vision 
but becomes clearly defined as the film of blood advances along the uncovered 
endothelium with increasing wettability) 


face becomes more deeply concave, indicating thereby the progressive 
change from a relatively nonwettable endothelium to a highly wettable 
endothelium, as shown in the illustration The experiment can be 
paralleled in nonvital materials by drawing blood into two narrow 
glass capillary tubes, one of which has been made nonwettable with 
paraffin or silicone, in the treated tube the upper end of the column 


49 Moolten, S E, and Vroman, L Unpublished data, 1948 
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of blood IS seen to be a flat meniscus, in contrast to the concave meniscus 
formed by blood m ordinary glass In addition, a striking lack of 
friction m the inflow and outflow of blood can be demonstrated in the 
nonwettable tube when compared with the other 

The relative nonwettability of healthy endothelium, which is important 
in maintaining a fnctionless inner lining of blood vessels as well as a 
fluid condition of the blood itself, may therefore be postulated as an 
actively vital property of endothelial cells in general and as probably 
dependent, as such, on the adequacy of their nutrition and organization 
Accordingly, factors which affect the nutrition of the inner layers of 
blood vessels, impairing their vitality and causing endothelium to lose 
its physiologic nonwettability, may rightfully be regarded as the basic 
local determinants of thrombus formation Chief among these factors 
IS arteriosclerosis (more particularly, atheroma) which is rarely lacking 
when thrombosis appears m a coronary or cerebral artery or in one in 
a limb °° Damage to the endothelium covering an atheromatous plaque, 
either calcified or distended with old or recent hemorrhage, is partly 
the result of mechanical injury and partly due to loss of the normal 
intimal cushion which ordinarily protects and nourishes the lining cells 
In the lower extremities, calcification of the media may play a part in 
causing intimal damage and thrombosis, possibly through simple mechani- 
cal interference with nutrition of the inner layers A similar mechanism 
may underlie thrombosis following prolonged external compression of 
an artery by a cervical rib,°^ by the use of a crutch or by the habitual 
crossing of the legs over the knees Prolonged vasospasm, curtailing 
the flow of nutrients from adventitial vessels through the tightly con- 
tracted media, appears to be a decisive contributing factor m the pro- 
gress of organic changes in the intima m peripheral vascular disease, 

50 (a) Allen, E V , Barker, N W, and Hines, E A, Jr Peripheral Vascu- 
lar Diseases, Philadelphia, W B Saunders Company, 1946 (&) Paterson, J C 

Capillary Rupture with Intimal Hemorrhage as a Causative Factor in Coronary 
Thrombosis, Arch Path 25 474 (April) 1938 (c) Horn, H , and Finkelstein, 

L E Arteriosclerosis of the Coronary Arteries and the Mechanism of Their 
Occlusion, Am Heart J 19 655, 1940 (d) Wright, I S , and Foley, W T 

Use of Anticoagulants in the Treatment of Heart Disease, with Special Reference 
to Coronary Thrombosis, Rheumatic Heart Disease with Thromboembolic Com- 
plications and Subacute Bacterial Endocarditis, Am J Med 3 718, 1947 (e) 

Graef, I, cited by Wright and Foley (/) Aring, C D, and Merritt, H H 
Differential Diagnosis Between Cerebral Hemorrhage and Cerebral Thrombosis 
A Clinical and Pathologic Study of Two Hundred and Forty-Five Cases Arch 
Int Med 56 435 (Sept) 1935 

51 Personal observation 

52 Allen, Barker and Hines 

53 Platt, H Occlusion of the Axillary Artery Due to Pressure by a Crutch 
Report of Two Cases, Arch Surg 20 314 (Feb) 1930 

54 London, I M Personal communication to the authors 
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such as thromboangiitis obliterans and arteriosclerosis,®^ as well as in 
such definitive vasospastic disorders as Raynaud’s disease and ergot- 
ism, and may well be the critical factor in precipitating thrombosis in 
all these conditions Similar mechanisms may be involved in the 
thromboses of frostbite Pressure on the deep veins of the legs during 
prolonged recumbency on a firm mattress has been charged with prin- 
cipal responsibility for phlebothrombosis following operations 

The etiologic principles concerned in arterial and venous thrombosis 
can be extended to explain the formation of large mural ventricular 
thrombi in cases of myocardial infarction These constitute one ot 
the chief causes of serious or fatal issue in the wake of the acute attack 
Mural thrombi of the ventricles may result from various other inflamma- 
tory and degenerative lesions of heart muscle, such as Fiedler’s myo- 
carditis and idiopathic cardiac hypertrophy of adults Similar 
factors are concerned also in the formation of mural thrombi of the 
atriums and atrial appendages in which conditions of flow are such 

55 (a) Bernheim, A R , and London, I M Arteriosclerosis and Thrombo- 

Angiitis Obliterans Report of Cases and Treatment, JAMA 108 2102 (June 
19) 1937 (6) Hueper, W C Arteriosclerosis, Arch Path 38 245 (Oct) 1944, 

(c) p 278 

56 Lewis, T, and Pickering, G W Observations on Maladies in Which 
Blood Supply to Digits Ceases Intermittently or Permanently and on Bilateral 
Gangrene of Digits Observations Relevant to So-Called “Raynaud’s Disease,” 
Clin Sc 1 327, 1934 

57 Lange, K , and Boyd, L J Use of Fluorescein Method in Establishment 
of Diagnosis and Prognosis of Peripheral Vascular Diseases, Arch Int Med 
74 175 (Sept) 1944, Science 102 151, 1945 

58 (a) Rossle, R Ueber die Bedeutung und die Entstehung der Waden- 

venenthrombosen, Virchows Arch f path Anat 300 180, 1937 (6) Frykholm, 

R The Pathogenesis and Mechanical Prophylaxis of Venous Thrombosis, Surg, 
Gynec & Obst 71 307, 1940 

59 Welch sc Solandt, D Y , Nassim, R , and Best, C H Production and 
Prevention of Cardiac Mural Thrombosis in Dogs, Lancet 2 592, 1939 Nay, 
R M , and Barnes, A R Incidence of Embolic or Thrombotic Processes During 
Immediate Convalescence from Acute Myocardial Infarction, Am Heart J 30 65, 
1945 Hellerstein, H K , and Martin, J W Incidence of Thrombo-Embolic 
Lesions Accompanying Myocardial Infarction, ibid 33 443, 1947 

60 Fiedler, A Ueber akute interstitielle Myokarditis, Centralbl f inn Med 
21 212, 1900 Scott, R. W, and Saphir, O Acute Isolated Myocarditis, Am 
Heart J 5 129, 1929 de la Chapelle, C E, and Graef, I Acute Isolated Myo- 
carditis, with Report of Case, Arch Int Med, 47 942 (June) 1931 

61 Levy, R L, and Rousselot, L M Cardiac Hypertrophy of Unknown 
Etiology in Young Adults, Am Heart J 9 178, 1933 Dock, W Marked Car- 
diac Hypertrophy and Mural Thrombosis in the Ventricles in Beriberi Heart, Tr 
A Am Physicians 55 61, 1940 Smith, J J, and Furth, J Fibrosis of the 
Endocardium and the Myocardium with Mural Thrombosis Notes on Its Relation 
to Isolated (Fiedler’s) Myocarditis and to Beriberi Heart, Arch Int Med 71 602 
(May) 1943 
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that massive red thrombi may result, this is particularly true m severe 
mitral stenosis, in which the left atrium may become completely 
occluded 

Nonbacterial thromboendocarditis of varying types is probably 
determined by the same principles When the vegetations occur on 
previously normal valvular endocardium, the wettability which favors 
such platelet deposition may be part of the endothelial component of 
diffuse mesenchymal disease or the result of advanced debility and 
cachexia 

The vegetations which are formed on the heart valves in bacterial 
endocarditis are composed principally of masses of platelets agglutinated 
about bacterial colonies The platelet component, because of its bulk, 
constitutes a double hazard, increasing the size of emboli and shielding 
the micro-organisms from the action of antibacterial agents m the 
circulating blood It is conceivable that a preparatory deposit of sticky 
platelets, accumulating on areas of wettable endocardium such as may 
develop on preexisting lesions of rheumatic endocarditis or congenital 
deformities of the valves or chambers, supplies the initial anchorage 
of such micro-organisms carried thence in the course of transient 
bacteremia 

The intravascular action of fat solvents and of detergent substances 
IS logically explained in terms of their effect on the endothelium Small 
amounts of dilute ethyl alcohol can be shown to increase endothelial 
wettability rapidly at the site of injection in a mesenteric vein prepared 
with an air bubble according to the technic described previously The 
intravenous administration of ether has long been known to cause 
extensive thrombosis, beginning at the site of administration ( Aschoff, 
Lampert Saponins, such as digitonin, injected intravenously may 
produce thrombi at the site of injection as well as in distant vessels 
The presence of saponins in crude digitalis preparations may be respons- 
ible according to Hueper,®®® (possibly through their effects on endo- 
thelial uettability) for the increased incidence of thrombi after digitalis 
therap> reported by de Takats It is unnecessary to invoke the 
hypothesis that such thrombi result from the thromboplastic action of 
digitalis, a hypothesis which has been disputed by a number of 
observers 

62 Gross, L, and Fnedberg, C K Nonbacterial Thrombotic Endocarditis 
Classification and General Description, Arch Int Med S8 620 (Oct ) 1936 

63 Osier ® Welch Personal observation 

64 de Takats, G, Trump, R A, and Gilbert, N C The Effect of Digitalis 
on the Clotting Mechanism, JAMA 125 840 (July 22) 1944 

65 (a) Moses, C The Effect of Digitalis, Epinephrine, and Surgery on the 

Response to Heparin, J Lab & Clin Med 30 603, 1945 (b) Sokoloff, L , Ferrer, 

ki I , and DeGraff, A C The Effect of Digitalization on the Coagulation Time 
of the Blood in Man, Federation Proc 4 136, 1945 
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The foregoing description of the genesis of thrombosis may be 
epitomized in the following manner 

1 The alteration of endothelial lining, even when not demonstrable 
histologically, may render it more v ettable and initiate thereby the local 
production of thrombin 

2 Platelets swept into contact with such altered endothelium adhere 
to It and are in turn made further agglutinable by the lytic action of 
locally formed thrombin, thereby entrapping other platelets in large 
numbers As their lysis proceeds to completion the agglutinated platelets 
liberate accelerator substances which intensify the local production of 
thrombin If the blood flow is rapid, much of the deposit of thrombin 
and platelets is swept away If the current is relatively sluggish, platelets 
are deposited in rapidly mounting number until the lumen is totally 
occluded by white thrombus 

3 Continued elaboration of thrombin under the accelerating influ- 
ence of platelet lysis en masse in the newly formed white thrombus 
quickly results in clotting of the entire column of stagnant blood above 
and below it to form a red thrombus In a ^eln, the red thrombus, 
attached at first only to the sticlcy platelets comprising the white throm- 
bus, may become dislodged as an embolus, especiall} after its retraction 
Endothelial vettabihty may facilitate the latter process as indicated 
later in this report 

QUALITATIVE AND QUANTITATIVE VARIATIONS IN BLOOD PLATELET': 

It is now generally appreciated that the varying susceptibility of 
individual subjects to thrombosis or to hemorrhage may be correlated, 
to a large extent, with differences in the characteristics of the blood 
platelets Numerical differences are apparently overshadowed by quali- 
tative differences, which can be demonstrated morphologicall} or by 
technics for measuring the rate of platelet lysis or agglutination 

66 (o) Tocantins '’K (&) Rosenthal (c) Jurgens (rf) Frank (e) Jurgens 

and Naumannisg (/) Jurgens, R, and Graupner, H Darstellung ernes Ent- 
wicklungssystems der Thrombocyten Zugleich ein Beitrag uber das “Blutplattchen- 
bild” der Blutkrankheiten, Folia haemat 57 263, 1937 (g) Arnetli, J Ueber 

das qualitative (im engeren Sinne biologische) Verhalten der Blutplattchen bei 
der Perniciosa (qualitatives Thrombocytenblutbild), ibid 57 1, 1937 (/i) Ueber 

das qualitative Verhalten der Thrombocyten und Leukocyten bei der Hamophilie 
und bei der essentiellen Thrombopenie, ibid 57 166, 1937 (i) Olef, I The 

Differential Platelet Count Its Clinical Significance, Arch Int Med 57 1136 
(June) 1936 

67 (a) Baar and Szekelyisb (;,) Erickson, B N Platelet 

Studies in Normal Men and Women (Menstruating and Nonmenstruating) and 
Subjects with Bleeding Disorders, J Lab & Chn Med 2i 821, 1939 (c) Olef, 

I Rate of Disintegration of Platelets, ibid 22 128, 1936, cited by Lee and 
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in vitro Platelets which appear defective morphologically or which 
lack the capacity of becoming readily agglutinated tend to be inefficient 
in arresting hemorrhage despite their presence in normal numbers 
Such platelets are characteristic of purpura hemorrhagica associated 
with splenic hypertroph}'- (“hypersplenism”) After splenectomy and 
coincident with cessation of the bleeding tendency they may no longer 
be observed, even m cases in which the total platelet count returns to 
the previous low level Conversely, the increased capacity of plate- 
lets to agglutinate or adhere often coincides with an increased tendency 
to thrombosis and to shortened bleeding time Such an increase in 
platelet agglutmability and adhesiveness has been noted with fair 

Erickson ((f) Muhrer, M , Bogart, R, and Hogan, A Estimation of 
Platelet Fragility, Am J Physiol 141 449, 1944 (e) Tocantins, L M , Tech- 

nical Methods for the Study for the Blood Platelets A Critical Review with 
Bibliography, Arch Path 23 850 (June) 1937 

68 (a) Jurgens and Naumann (f,) von Seemen and Binswanger (r) 1 

011gaard, E On the Agglutination of the Blood Platelets Under Normal and 
Pathological Conditions, Acta med Scandmav 115 1, 1943 (d) Copley, A L, 

and Robb, T P Studies on Platelets III The Effect of Heparin in Vivo on 
the Platelet Count in Mice and Dogs, Am J Chn Path 12 563, 1942 (e) Copley, 

A L Embolization of Platelet Agglutination Thrombi in the Hamster’s Pouch 
Produced by Heparin, Federation Proc 7 22, 1948 (/) Copley, A L , and 

Houlihan, R B On the Mechanism of Platelet Agglutination, ibid 4 173, 1945 

69 (o) Jurgens (b) Frank (c) Footnote 13 c, g and % (d) Brill, N 

E , and Rosenthal, N Treatment by Splenectomy of Essential Thrombocytopenia 
(Purpura Hemorrhagica), Arch Int Med 32 939 (Dec ) 1923 (e) Rosenthal, 

N Hemorrhagic Diatheses Thrombocytopenia, Thrombasthenia, Capillary 
(Hemorrhagic) Toxicosis, Hemophilia and Thrombocythemia, in Downey, H 
Handbook of Hematology, New York, Paul B Hoeber, Inc, 1938, vol 1, sect 8, 
p 501 (/) Uotila, U On Hemorrhagic Thrombocythemia, Acta med Scandmav 

95 136, 1938 (g) Epstein, E , and Goedel, A Hamorrhagische Thrombocy- 

thamie bei vascularer Schrumpfmilz, Virchows Arch f path Anat 292 233, 1934 
(h) Reid, J Haemorrhagic Thrombocythaemia, Lancet 2 584, 1940 (%) Frank, 

E , Die hamorrhagischen Diathesen, in Schittenhelm, A Enzyklopadie der inneren 
Medizm (special part 10) Handbuch der Krankheiten des Blutes und der blutbilden- 
den Organe, Berlin, Julius Springer, 1925, vol 2, p 289 (j) Bernard, J , and Soulier, 

J P Investigation of a New Variety of Congenital Hemorrhagic Thrombocytic 
Dystrophy, read before the International Society of Hematology, Buffalo, N Y , 
Aug 23, 1948 

70 Jurgens Baar Jurgens and Naumann^^g Brill and Rosenthal 

71 (o) Jurgens (b) Jurgens and Graupner^^f (c) Rosenthal, N, The 

Course and Treatment of Thrombopenic Purpura, JAMA 112 101 (Jan 14) 
1939 (d) Leschke, E , and Wittkower, E Die Werlhofsche Blutfleckenkrankheit 

(thrombopenische Purpura) Em Beitrag zur Pathologic der Blutplattchen und 
Capillaren und zur Pathogenese der hamorrhagischen Diathese, Ztschr f khn 
Med 102 649, 1925-1926 
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regularity after operations,"" after childbirth and in convalescence 
from infectious diseases/®^ especially typhoid 

THROMBOCYTOSIN AND THROMBOCYTOPEN 

The experimental data of Aynaud®‘= (1909) and others'^ indicate 
that platelet agglutination can readily be brought about in vitro and in 
VIVO by the addition to blood of peptones, various colloids, fatty emul- 
sions, saponin, bile salts and tissue juices expressed from muscle, from 
fascia and, especially, from adipose tissue It is probable that auto- 
lyzmg tissues, such as those of large cancers, bring about similar effects 
m VIVO through activation or liberation of proteolytic and lipolytic 
enzymes 

In 1944, one of us (S E M )"® undertook to investigate various 
organic factors which influence the number of blood platelets in circu- 
lation A lipid substance was discovered which, when injected into 
normal rabbits or fed to human subjects with thrombopenia, proied 
to be highly effective m increasing the rate of pioduction of blood 
platelets This factor, termed “thrombocytosm,” was found in abun- 
dance in subcutaneous fat, in egg yolk and m lymph nodes It was 
virtually absent in brain tissue, liver, bone marrow and perirenal fat 
It uas abundant in the spleen, although normally m smaller quantity 
than Its physiologic antagonist, “thrombocytopen ” The possibility 
that thrombocytosin is inactivated in the spleen was suggested by the 
obserAation of large amounts of thi ombocytosin m the urine of a 
splenectomized subject m contiast to the much smaller amount m noi- 
mal persons 

Subsequent studies of thrombocytosin disclosed the important 
fact that it also increases the adhesiveness of platelets in vitro and in 
the living animal In therapeutic trials, it was helpful in several cases 
of abnormal bleeding when given orally or by intramuscular injection 
Paiallel with the reduced tendency to bleed, a rise occuried in the 
platelet count and in the platelet adhesiveness, Avhich was measured 

72 (a) Jurgens (b) Wright (c) Starlinger and Sametnik^s (d) ion 

Seamen and Binswanger (e) Olef '’*** (/) (5]Igaard (ff) Mackay, W 

The Blood Platelet Its Clinical Significance, Quart J Med 24 285, 1931 

73 Hartmann, E Ueber das Verhalten der Blutplattchen beim Typhus 
abdommalis, Deutsches Arch f klin Med 158 1, 1927 

74 (o) Tocantins (6) Quick, A J , Ota, R K , and Baronofskj', I D 
On the Thrombopenia of Anaphylactic and Peptone Shock, Am J Physiol 
145 273, 1946 

75 Moolten, S E Studies on Extractable Factors in the Spleen and Other 
Organic Sources Which Influence the Blood Platelet Count, J Mt Sinai Hosp 
12 866, 1945 

76 Moolten, S E, and Vroman, L Unpublished data, 1947-1948 
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by the glass wool filter method, as described in the section on that 
technic In 1 case of thrombopenic purpura, a single dose of 50 mg 
given parenterally reduced the bleeding time (Ivy method) from more 
than thirty minutes to six and three-quarters minutes, in another case 
it was reduced from over thiity-five minutes to four and one-half min- 
utes In a third case, that of a girl of 15, m which purpura was 
manifested chiefly as severe and protracted menorrhagia, thrombocy- 
tosin given prior to the onset of menses resulted m a normal flow 
lasting four to five days It also alleviated, at least tempoiaiily, the 
gingival bleeding of a patient with monocytic leukemia 

The existence of thrombocytosin was foreshadowed m the studies 
of Kugelmass,’’^ who showed that a diet high m fat and protein in 
cases of thrombopenic purpura causes the blood platelet count to rise 
Irom low to normal, with the simultaneous disappearance of the hemoi- 
rhagic tendency Similar findings were reported by Schifi: and 
Hirschberger,"® using egg yolk or sesame oil They predicated the 
occurrence in these materials of a specific thrombocytosis-producing 
factor, the “fat-soluble T factor,” although they did not isolate it 
Acting on Kugelmass’ evidence, Bancroft employed a low fat, low 
protein diet in the prophylaxis of thromboembolism in surgical patients 

Among the many causes of increased platelet count, trauma to tis- 
sues (conspicuously laparotomy and fracture of the thigh), has been 
regarded as particularly significant The peak of postoperative 
thrombocytosis is generally recorded as being reached during the second 
week and has been stated to coincide approximately with the time of 
the greatest incidence of thromboembolism The increase in plate- 

77 Kugelmass, I N Clinical Control of Chronic Hemorrhagic States in 
Childhood, JAMA (Jan 20, 1934) , “Bleeding” and “Clotting" Diets, M Clin 
North America 19 989, 1935 

78 Schiff, E , and Hirschberger, C Thrombocytosis Produced by a Hitherto 

Unknown Substance — the “Fat-SoIuble T Factor,” Am J Dis Child 53 32 (Jan , 
pt 1) 1937, Ueber den T-Faktor, Jahrb f Kinderh 150 247, 1937 

79 Bancroft, F W , Stanley-Brown, M , and Chargaff, E Postoperative 
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Blood Platelets to Thrombosis After Operation and Parturition, J Path & Bact 
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sur Lehre von den Blutplattchen, Arch f klin Chir 171 447, 1932 (d) Adams, 

E Postoperative Thrombocytosis, Arch Int Med 73 329 (April) 1944 (c) 

Wright, H P Changes in Numbers of Circulating Blood Platelets Following 
Experimental Traumata, J Obst & Gynaec Brit Emp 52 253, 1945 (/) Evans, 

W I , and Fowler, W M Effect of Splenectomy and Other Operative Proce- 
dures on Platelets as Determined Volumetncally, Proc Soc Exper Biol & Med 

32 512, 1934 
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lets has been atnbuted to specific products of the breakdown of tissue 
which stimulate the activity of megakaryocytes, for example, products 
of nuclear breakdown or, as previously suggested by one of us 
(S E M ),'^® thrombocytosin mobilized from traumatized fat cells 
Thrombocytosis of similar or much greater degree has been provoked 
by a variety of factors having in common a solvent or lytic action on 
adipose tissue, e g , irritation of the skin by ultraviolet light, iodine 
or generalized dermatoses and injections of turpentine,®® saponin,®® 
pyridine,®^ pyrodine (acetyl phenylhydrazine) ®* or lecithin 

The sustained thrombocytosis, often reaching levels well above 
1,000,000 platelets, which is encountered regularly after splenectomy 
IS regarded by man)’’ as a release phenomenon occasioned by removal 
of a normal suppressive influence ®® rather than by a primary stimula- 
tion of the marrow 

Thrombocytopen, a lipid substance found in the normal spleen,^® 
IS greatly increased m amount m the spleen of idiopathic purpura 
hemorrhagica,®® from which it was originally extracted m crude form 
by Troland and Lee ®® On the other hand, m thrombopema caused 
by bone marrow insufficiency, such as aplastic anemia or leukemia, 
splenic assay for thrombocytopen may show much less than the normal 
amount, particularly when the splenic pulp has became partly fibious 
or has been replaced by leukemic cells ®® Although separated with 
difficulty from thrombocytosin because of many chemical and physical 
similarities, its biologic effects are almost completel} opposite As 

82 (o) Steiner, P E , and Gunn, F D The Response of Blood Platelets to 

External Stimuli Ultraviolet Light, Iodine and Coal Tar, Arch Path 11 241 
(Feb) 1931 (h) Gunn, F D Reactions of the Bone Marrow in Experimentally 

Induced Thrombocytosis, ibid 12 153 (Aug) 1931 

83 Bunting, C H Blood-Platelet and Megalokaryocyte Reactions in the 
Rabbit, J Exper Med 11 541, 1909 
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Bone Marrow, Acta med Scandinav 103 123, 1940 {c) Singer, K , ^Iillei, 

E B , and Dameshek, W Hematologic Changes Following Splenectomy in Man, 
with Particular Reference to Target Cells, Hemolytic Index and Lysolecithin, 
Am J M Sc 202 171, 1941 
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will be indicated later in this paper, thrombocytopen lowers the plate- 
let count and platelet adhesiveness in the living subject and reduces 
platelet adhesiveness in vitro After its administration in man, the 
pioportion of large platelets is increased’^® Although both thrombo- 
cytopen and thrombocytosin appear in the urine of normal persons, 
thrombocytopen is undetectable after splenectomy 

Thrombocytosin and thrombocytopen are, in effect, physiologic antag- 
onists competing for a common substrate, the blood platelet and its 
parent megakaryocyte For reasons which will be developed elsewhere 
in this paper, it appears reasonable to regard the unbalanced activity 
of either factor as an important element in the pathogenesis of either 
thromboembolic disease oi idiopathic purpura 

OTHER FACTORS IN THROMBUS FORMATION 

Emphasis on the importance of sluggish blood flow in thrombus 
formation received its impetus principally from the work of Virchow 
nearly a century ago and has become part of all orthodox teaching 
The physical structure of white thrombi is believed to be determined 
largely by local mechanical conditions which govern the manner and 
rate of platelet deposition on endothelial surfaces so altered that plate- 
let adhesion can occur Von Recklinghausen was among the first 
to appreciate the part played by local eddy currents in the blood 
stream, and Eberth and Schimmelbusch soon offered experimental 
confirmation The effect was described by Aschoff as not unlike 
the silting up of sand along a breakwater or jetty in a slowly flowing 
river, an effect particularly noticeable on the outer surface of venous 
valves or in the bay of an abrupt widening of the lumen of a vessel 
just beyond a point of narrowing The lole of platelet “stickiness” 
as a necessary factor in this sandbank effect was studied experimentally 
by Lenggenhager,'*^'^ employing thrombin-coated kaolin powder 

The significance of prolonged recumbency, on which a large body 
of current theory of thrombosis is based, has recently undergone reeval- 
uation by Powers,®® Blodgett and Beattie and Allen, Linton and 
Donaldson According to their clinical data the over-all incidence 
of postopei ative thrombosis is not diminished by eaily postoperative 
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rising but, if anything, may be increased, yet, the danger of fatal pul- 
monary embolism is appreciably lessened The apparent paradox can 
easily be explained by the twofold origin of thrombi Red thrombi, 
which constitute the principal element in embolism, can develop only 
in the presence of a complete standstill of circulation, such as follows 
venous occlusion by white thrombi, and owe their dangerous quality 
to the size they achieve through propagation in a quiet limb White 
thrombi, on the other hand, can form only while circulation persists, 
however sluggishly, in order to provide a constant supply of fresh 
platelets for their continued growth Evidences already given indicate 
that the white thrombus, to which basic guilt attaches in thrombotic 
disease, owes its size and rapidity of formation (1) to the number 
of sticky platelets available, (2) to endothelial wettabilit}’- and (3) to 
conditions of flow which favor platelet agglutination to the \essel wall 
and to one another Even rapid flow, as in the cardiac chambers, the 
aorta or the large arteries, does not necessarily prevent formation of 
white thrombus when other favoring influences exist 

Rossle,®®" Frykholm and others have drawn attention to the 
predominant origin of deep venous thrombi in the muscular tw igs of 
the deep veins of the thighs and legs In the opinion of the first tw'o 
writers, a type of decubitus injury is caused in these vessels b\ the 
pressure of a firm mattress against the calf muscles or by that of the 
adductor muscles of the thighs against each other Other factors may 
be the angulation of penetrating veins by side to side passne move- 
ments of calf muscles during dorsal recumbency and the acti\it\ of 
products of muscular degeneration resulting from prolonged inactivity 
and compression It remains to be tested whether or not throinbo- 
cytosin IS also released by pressure atrophy of subcutaneous fat tissue 
in prolonged recumbency Another factor deserving attention par- 
ticularly in relation to endothelial wettability, is the phenomenon of 
“sludge” formation 

92 Osier ® Best, Cowan and Maclean Rowntree and Shionoj'^a Mur- 
ray and Janes Gross and Fnedberg®^ De Santo, D A Operation and Trauma 
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PROPAGATION OF THROMBI 

The formation of a massive thrombus by propagation from small 
thiomln uithin tributary twigs of the mam venous channels of the leg 
or thigh has been explained ^ as the result of segmental formation 
of ^^hlte thrombi wherever a vein filled with red thrombus joins 
another vein ivhich is patent In the latter vessel, freely flowing blood 
convei s fresh platelets past the projecting “tail” of red thrombus, which, 
being a site of active clotting, attracts and agglutinates platelets en 
masse When the succeeding vessel has, in turn, become occluded by 
white thiombus, the thrombus again acts as a nucleus about which 
clotting occurs to form a new red thrombus up to the level of the next 
juncture and so on It is commonly held today that phlebothrombosis 
of the lover extremities usually begins m the deep vessels of the calf 
and tends to propagate toward the heart Thrombosis of the femoral 
vein, from which massive emboli spring, is thought to be rarely primai y, 
contiar} to older views including those of Aschoff,®^ but to represent 
an extension of smaller thrombi beginning in the legs or feet 

PRODUCTION or EMBOLISM 

Appaiently little affinity exists between fibiin and the noimal endo- 
thelial lining , hence long intravascular clots may easily be pulled out from 
veins It IS obviously at this stage of development of the red thrombus 
that the risk of embolism is greatest The duration of this stage, 
hov e\ er is generally no more than twenty-four to forty-eight hours 
Iherealtei, the wall of the occluded vein becomes the seat of an aseptic 
inflammatory process which results in the fixation of red thrombus 
by oigamzation, accompanied with tenderness and other local signs of 
inflammation 

Little IS known of the possible determining factors in embolism 

Mechanical influences, such as active movement of the limbs on getting 

out of bed, account in many instances for dislodgment of emboli 

Straining movements in bed, which temporarily raise venous pressuie 

and thus provoke a tidal recoil of venous blood, are held accountable 

by Chapman and Linton for “bedpan deaths” from pulmonary 

embolism m bedridden patients Nevertheless, the small proportion of 

emboli V hich actually arise in cases of venous thrombosis compels 

one to search for some additional causative factor or factors 

Ilirschboeck and Coffey®" drew attention to the role of clot retraction 
— — — — ' 
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in the formation of emboli and reported pronounced shortening of clot 
letraction time m a high proportion of cases of pulmonary embolism 
Fonnation of a protective blanket of serum about a red thrombus must 
obviously interfere with its attachment to the wall of the vein and 
facilitate its mobilization as an embolus At least two factors are con- 
cerned in clot retraction (“syneresis”) (1) the presence of blood 
platelets and (2) the nature of the surface of contact The optimal 
retraction of clot m glass tubes requires an adequate number of intact 
qualitatively normal platelets (Tocantins Postoperative thrombo- 
cytosis may accelerate clot retraction Thrombin formation, especially 
the accelerated formation resulting from the catalytic activity of hyper- 
adhesive platelets, may play a role, a possibility suggested by the dis- 
covery that a suspension of fine carbon particles (norit®) coated with 
thrombin can induce normal clot retraction in deplateletized plasma 
On the other hand, clot retraction is inhibited by the contact of clotted 
blood with collodion surfaces (Hirschboeck ®'’^) In Lamport’s opinion,®°‘ 
the most important factor in embolism is the quickening influence 
on clot retraction of pronounced wettability in the vessel wall How 
endothelial wettability aids clot retraction is not altogether clear 
Personal observations of clotting blood on glass slides and on slides 
coated with water-repellent plastics suggest that the deciding element 
IS rapid lysis of blood platelets m contact with a wettable surface, 
whereby fibrin filaments lose their means of attachment In that event 
the role of endothelial wettability becomes doubly important, initiating 
platelet deposition as the mechanism of the white thrombus and favoring 
retraction of the red thrombus to increase the threat of embolism 

CHANGES IN THE CIRCULATING BLOOD SECONDARY TO 
THROMBUS FORMATION 

Distinct lowering of the prothrombin level, measured by the one stage 
method (Quick), was observed shortly after thrombosis in some of 
our cases, but the level was not tested by the two stage method It is 
possible that losses of prothrombin under these circumstances are 
quickly replaced, in contrast, a marked permanent loss of prothrombin 
(about 85 per cent, according to Quick occurs during clotting in 
the test tube 

98 Tocantins, L M Platelets and the Spontaneous Syneresis of Blood Clots, 
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Increased clotting activity has been reported by a number of observ- 
ers in cases of thrombosis and has been adduced as evidence that 
the underlying cause of thrombosis is an increase m circulating throm- 
boplastin and other clotting factors Ogura and his associates/®®^ 
however, reported data from cases of coronary thrombosis which indi- 
cate that increased clotting activity (measured by a modified heparin 
tolerance test in vitro) follows rather than precedes coronary thrombo- 
sis and may therefore be the result of damage to myocardial tissue 
Shafiroff demonstrated that clotting activity m venous blood 
obtained from an extremity already affected by thiombosis was greater 
than that obtained from the opposite extremity 

Our own observations m patients with thrombosis (to be described 
later m the paper) likewise suggest that increased clotting activity, 
measured by prothrombin time, clot retraction time and heparin 
tolerance in vitro,^®®** is not a primary cause of thrombosis but, 
rather, the secondary manifestation of the presence of a white thrombus 
As already stated, such a thrombus is composed principally of aggluti- 
nated platelets which undergo lysis and thereby accelerate the produc- 
tion of thrombin from precursor elements Quick stated the belief 
that the normal platelet lysin is thrombin itself, evolved initially m 
minute amounts and evoking, thence, a chain reaction in which the 
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platelets occupy a leading role Platelets in the process of lysis ha\e 
also been shown to cause aged, inactive plasma to regain considerable 
clotting power (Roskam 

Accelerated platelet lysis, such as occurs in white thrombi, may 
explain the increased coagulability of the blood which has been reported 
to occui at the peak of the increase in platelets after operations,^”® 
after splenectomy,’-””^ after myocardial infarction ’””® and during the 
platelet crises of essential thrombocythemia or '‘essential thrombo- 
philia” , more specifically, increased coagulability has been reported 
m the venous return from a limb already harboring a thrombus 
Furtheimoie, thrombin which is formed about white thrombi is prob- 
ably carried off into the general circulation as long as some flow per- 
sists past the site of origin and may also account to some extent for 
increased clotting activity and platelet lability 

In accordance vuth Quick’s postulate, as stated (that platelet 
l}sis begets platelet lysis through the medium of accelerated thrombin 
formation), reduction in platelet lysis and, hence, in relative platelet 
adhesiveness during the administration of large doses of heparin 
sodium or dicumarol® may be explained as the direct result of an inter- 
luption of this chain reaction 

On the other hand, it should not be surprising^ if the rapid accumu- 
lation of large numbers of adhesive platelets as a localized vhite 
thrombus were to result m an absolute deficit of adhesive platelets in 
the circulating blood m the interval before the loss is replaced by regen- 
eration In actual experience, such rapid withdrawal of adhesive 
platelets fiom circulation can be demonstrated regularly during the 
formation of a large thrombus, particularly when platelet adhesiveness 
has been greatly increased beforehand, as in carcinoma Thrombopenia 
secondary to thrombus formation in such cases may be extreme This 
was seen, for example, in a patient dying of carcinoma of the stomach 
In the last weeks of life, purpuric hemoirhages appeared in the skin 
and severe hemorrhage occurred from the carcinoma The blood plate- 
let count dropped to 147,000 per cubic millimeter and, later, to 62,000, 
with a pronounced decrease in adhesive platelets The bleeding time 
became correspondingly prolonged (eleven and one-half to thirt 3 '-eight 
and one-half minutes) During that time, ischemic dry gangrene 
appeared m several toes, later followed by sudden hemiplegia and signs 
of pulmonary infarction Massive thrombi were found at autopsy m 
the deep veins of the legs bilaterally, extending upw'ard into the com- 
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mon iliac vessels, fiom which multiple pulmonary emboli and infaicts 
had arisen The right auricular appendage was filled with mural 
thrombus In addition, thrombotic vegetations were present on the 
cusps of the aortic valve (nonbacterial thromboendocarditis) and were 
presumed to be the source of emboli to the brain and to the toes 

THROMBOPENIA SECONDARY TO PLATELET AGGLUTINATION 

Multiple emboli composed of agglutinated platelets, produced by a 
variety of causes, may be associated with a similar tendency to thrombo- 
penia Intravascular agglutination of platelets, which cannot be pre- 
vented with heparin sodium, is repoited to follow the intravenous 
injection of peptone and various colloids Intense but transitory 
thrombopenia accompanies this effect, which may result in purpura 
Masses of agglutinated platelets plug the small vessels of many organs 
Anaphylactic shock and the injection of antiplatelet serum cause 
identical effects In man, multiple platelet thrombi of the minute 
vessels have been observed m fulminant purpura complicating menin- 
gococcus sepsis A rare but spectacular syndrome was also described 

by Moschcowitz , it is characterized by febrile anemia and the wide- 
spread formation of hyaline thrombi in minute vessels Although in 
his case petechial hemorrhages w^ere the only purpuric manifestation, 
subsequent case reports have listed marked thrombopenic purpura and, 
in some instances, a leukemoid picture Baehr, Klemperer and 
Schifrin pointed out the origin of these thrombi in platelets with- 
drawn in myriads from the circulating blood Singer proposed the 
name “thrombotic thi ombocy topenic purpura” for this disorder, 
Fitzgerald suggested the term "thrombocytic acroangiothrombosis” 
to indicate the localization of the thrombi in the terminal vessels 

105 Aynaud Dameshek and Miller 22 

106 Quick, Ota and Baronofsky Biedl, A , and Kraus, R Experimentelle 
Studien uber Anaphylaxie, Wien klin Wchnschr 22 363, 1909 

107 Aynaud Le Sourd and Pagniez, cited by Aynaud Tocantins, L M , 
and Stewart, H L Experimental Thrombopenic Purpura, Am J Path 15 . 1 , 
1939 

108 Hill, W R , and Kinney, T D The Cutaneous Lesions in Acute Menm- 
gococcemia A Clinical and Pathologic Study, JAMA 134 513 (June 7) 1947 

109 Moschcowitz, E An Acute Febrile Pleiochromic Anemia with Hyaline 
Thrombosis of the Terminal Arterioles and Capillaries, Arch Int Med 36 89 
(July) 1925 

110 Baehr, G , Klemperer, P , and Schifrin, A Acute Febrile Anemia and 
Thrombocytopenic Purpura with Diffuse Platelet Thrombosis of Capillaries and 
Arterioles, Tr Am Physicians 51 43, 1936 

111 Singer, K , Bornstein, F P , and Wile, S A Thrombotic Thrombocy- 
topenic Purpura, Blood 2 542, 1947 

112 Fitzgerald, P J , Auerbach, O , and Frame, E Thrombocytic Acroangio- 
thrombosis (Platelet Thrombosis of the Capillaries, Arterioles, and Venules), 
Blood 2 519, 1947 
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PREDICTION AND DIAGNOSIS OP THROMBOSIS BY LABORATORY METHODS 

CoagidaHoii Tests — The interest with which the problem of pre- 
cliiiical detection of thrombosis is regarded at present is reflected in 
the numbei and variety of tests nhich have been employed, although 
with inconstant success, in detecting the likelihood or actuality of 
thrombosis The majority of these tests deal primarily with clotting 
factors, in accordance with the viewpoint that the underlying cause of 
thrombosis is an increase m circulating thromboplastin and in other 
elements concerned in the coagulation mechanism According to cer- 
tain winters, the coagulation time of whole blood or plasma and 
the late of conversion of piothrombin to thrombin are accelerated in 
patients manifesting a tendency to thrombosis Shapiro and 
Brambel and Loker reported the existence of accelerated prothrom- 
bin time in diluted plasma, but this finding was not confirmed by 
Tuft and Rosenfield In most instances, prothrombin time has been 
measuied in either whole oi diluted plasma b} the one stage method 
of Quick Se\ eral factors besides absolute amount of prothrombin may 
be involved in accelerated coagulation and in accelerated formation of 
thrombin These may include “accelerator globulin,” p»-oducts of 
platelet 13'sis (enzymic®®*^ or otherwise “°), fibrinogen content’”' 
and tissue and plasma thromboplastins In general, these have been 
either ignored or included in the final result without specification 

The observation of increased heparin tolerance, as indicated by the 
coagulation time of blood taken after the intravenous administration 
of a standard test dose of heparin sodium (de Takats parallels 
the common finding that higher therapeutic dosages of heparin sodium 
are needed to produce prolongation of coagulation time during a 
thromboembolic episode than m the normal state A modification of 
the test in vitro w^as devised b}'^ Waugh and Ruddick and further 
simplified b}^ Tuft and Rosenfield 

113 Bancroft, Stanley-Brown and Chargaff^® Nygaard and Brown i®®** 

114 Tuft, H S , and Rosenfield, R E Significance of the Accelerated Reac- 
tion in Determination of Prothrombin Time of Diluted Plasma, Am J Clin 
Path 17 704, 1947 

115 Ware, A G , Guest, Af M, and Seegers, W H A Factor in Plasma 
Which Accelerates the Activation of Prothrombin, J Biol Chem 169 23, 1947 
Ferguson, J H , and Lewis, J H “Accelerator Globulin” and “Anti-Hemophilic 
Globulin” in Thrombin Formation from Aged Plasma and in Hemophilic Blood, 
Proc Soc Exper Biol & Med 67 228, 1948 

116 Roskam Eagle • 

117 Waugh, T R, and Ruddick, D W A Test for Increased Coagulability 
of the Blood, Canad M A J 50 547, 1944, Studies on Increased Coagulability 
of the Blood, ibid 51 11, 1944 
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Not all observers are m agreement on the significance or reliability 
of these tests Hum, Barker and Mann found no known specific 
coagulation factor to be conclusively implicated in thromboembolic dis- 
ease, confirming the findings of Ewing,^^® Moses and Potts and 
Pearl Ogura,^”®^ who found coagulability to be increased after cor- 
onal y thrombosis, legarded it as result and not as cause, although 
possibly important in the propagation of the initial thrombus and in 
the formation of mural thrombi Even the latter is of doubtful conse- 
quence in view of the fact that thrombi can form in the presence of 
reduced coagulability as well The effectiveness of heparin sodium 
and dicumarol® in the prophylaxis and emergency treatment of thrombo- 
embolic disease depends primarily on a dosage sufficient to insure a 
pronounced reduction in clotting activity,^^^ probably to the point of 
1 educing platelet adhesiveness as welP"- 

Discrepancies in the observations just cited may possibly follow 
from the fact that no particularly decisive attempt has been made in 
most instances to correlate the laboratory data with the successive 
phases of thrombus development outlined previously On the other 
hand, the fault may he with the tests themselves In a number of 
cases studied serially by us,^-® tests of platelet number and adhesiveness 
were made by a method to be described in this paper (the glass wool 
filter test) and simultaneous companion studies were made of pro- 
thrombin time, heparin tolerance m vitro and clot retraction time 
In several of these cases, the results were consistent with clinical or 
other evidences which suggested developing or developed thrombosis 
In other instances, the results of the coagulation tests were at vaiiance 
with one another and with those of our own test In general, coagula- 
tion tests proved less dependable than studies of blood platelets 

118 Hum, M , Barker, N W , and Mann, F. D Variations in Prothrombin 
and Antithrombm m Patients with Thrombosing Tendencies, Am J Clin Path 
17*709, 1947 

119 Ewing, M E , Cullimore, O W , and Blatherwick, N R Plasma Clot- 
ting Time and Serum Calcium of Patients Recovered from Attacks of Coronary 
Thrombosis, Proc Soc Exper Biol & Med 47 23, 1941 

120 Potts, W J , and Pearl, E A Study of the Platelet Count and the Coag- 
ulation Time of Plasma and Whole Blood Following Operation, Surg, Gynec & 
Obst 73 492, 1^41 

121 (a) Jorpes'^^tt (b) Allen, E V The Clinical Use of Anticoagulants 
Report of Treatment with Dicumarol in 1,686 Postoperative Cases, JAMA 
134 323 (May 24) 1947 

122 Tocantins Quick, A J The Anticoagulants Effective in Vivo with 
Special Reference to Heparin and Dicumarol, Physiol Re\ 24 297, 1944 

123 Moolten, S E, and Vroman, L The Adhesiveness of Blood Platelets in 
Thromboembolism and Hemorrhagic Disorders I Measurement of Adhesiveness 
by the Glass-Wool Filter, Am J Clin Path 19 701, 1949 Moolten, S E , 
Vroman, L, Vroman, G M S The Adhesiveness of Blood Platelets in Thrombo- 
embolism and Hemorrhagic Disorders II Diagnostic and Prognostic Significance 
of Platelet Adhesiveness, ibid 19 814, 1949 
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Blood Platelet Counts — Several writers have commented on the 
association of high platelet counts and the increased incidence of thrombo- 
embolism, either as a transient occurrence, after operation, post partuni 
01 otherwise, or as a persistent trait Impressive examples of recurrent 
thrombosis related to chi onicall}'’ increased platelet formation may be 
encountered m certain cases of carcinoma (Trousseau’s sign’-"), of 
polycythemia vera and of essential thrombocythemia These con 
ditions can perhaps best be considered together under the comprehensive 
title of “thrombophilia” (originall} applied in cases of migratory thrombo- 
phlebitis Many workers have been inclined to disregard the 

association bet'ween platelet count and thrombosis as no more than 
fortuitous except in extreme instances or as incidental to some other, 
moie basic factor ’’’’ Just as even sex ere thrombopenia may exist xx ithout 
an abnormal tendency to bleed (Macfarlane,’* Roskam,”™ Rosenthal 
so thrombocytosis of pronounced degree may occur xvithout an increased 
tendenc} to thrombosis (Normann,’"- Adams®"'’ and others”®) On 
the other hand, a quick drop in the platelet count has been reported as a 
xvarnmg sign of thrombosis”^ Absence of the usual postoperatix e or 
postinfectious rise has been accorded similar significance 

Tests of Platelet Agglutwability and Adhenveness in Tlnotnho- 
enibohsni — Exudence has noxx accumulated m ample measure that a 

124 Welch'’'' Aschoff®'’ Olef Hartmann*'’ Footnote 80 Tuft and Rosen- 
field Shapiro, Sherwin and Gardinier 

125 (o) Olef®®' Ib) Rosentlial (c) Nygaard and Brown (d) Rosen- 
thal, N Clinical and Hematologic Studies on Banti’s Disease I The Blood 
Platelet Factor with Reference to Spicncctomx , J A M A 84 1887 (June 20) 
1925 

126 Osier® Cited by Welch®" Hajcm''*f 

127 Rosenthal®’ Olef®®* Norman, I L, and Allen, E V The Vascular 
Complications of Polycythemia, Am Heart J 13 257, 1937 

128 Rosenthal ®®^ Nygaard and Browm ’®®t> Evans ’®^ Rosenthal 

129 Mendel, F Ueber “Thrombophihe” und das Fruhaufstehen der Woch- 
nennnen und Laparotomierten, Munchen med Wchnschr 56 2149, 1909 

130 (a) Allen, Barker and Hines (b) IXioses ®®" (c) Potts and Pearl ’-® 

(d) Wmdfeld, P Beitrage zur Kenntms der postoperatix'en Blutveranderiingen, 
Acta chir Scandinav (supp 25 ) 70 1, 1933 

131 Aschoff ®'* Wright Adams ®®'^ Belt, T H Thrombosis and Pulmo- 
nary Embolism, Am J Path 10 129, 1934 

132 Normann, E Wie verhalten sich die Thrombocyten nach operativ 
behandelten Krankheitsfallen und bei der Entstehung postoperativer Thrombose^ 
Deutsche Ztschr f Chir 212 166, 1928 

133 (a) Uotila ®®i' (b) Mackay (c) Wmdfeld (d)Di Guglielmo, G 
Eritroleucemia e piastrinemia, Folia med 6 1, 36, 55, 81 and 101, 1920 

134 (a) Knstenson (b) Kojima (c) Rosenthal (d) Norman ’®- 

(e) Knstenson, A Beobachtungen uber die Thrombozytenzahl bei klinischer 

Venenthrombose, Acta med Scandinav 69 453, 1928 (/) Woodruff, P The 

Behaviour of the Blood Platelets in Thyreotoxicosis, M J Australia 2 190, 1940 
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relation exists between the increased stickiness of platelets and an 
abnormal susceptibility to thrombus formation Von Seemen and Bms- 
wangei were among the first to report an increase in platelet agglutm- 
abihty in patients recovering from surgical procedures They employed 
a method, devised by Burker m 1903, which consisted in moist cham- 
ber observation of the platelets contained m plasma separating from a 
drop of finger blood collected in a paraffin cup to avoid clotting 
According to them, platelets clumped in the greatest volume and speed 
three to six days after operation A more elaborate method based on the 
same principle was devised by Jurgens and Naumann Platelets were 
obtained in a suspension of plasma by permitting venous blood, unmixed 
with anticoagulant, to sediment quietly at refrigerator temperature m a 
paraffin-lined tube 011gaard developed a macroscopic method in 
which platelet agglutmabihty was measured by determining the minimal 
amount of solution of mercuric chloride capable of producing visible 
flocculation of platelets suspended in citrated plasma and previously 
“stabilized” b}^ being heated on a water bath at 42 C for three hours 
In Copley’s method, platelets are stabilized by thorough washing in 
sodium chloride solution and are added to various plasmas for compaia- 
tive macroscopic tests of agglutinability 

Platelet adhesiveness to a glass surface was measured b} Morawitz 
and Jurgens by determining the time required for a glass capillar}^ 
tube to become plugged while blood was forced back and forth through it 
by means of a pumping device (“capillary thrombometer”) In a 
simpler and more reliable method, later devised by Wright,®^' platelet 
adhesiveness is calculated as the rate of loss of platelets from a measured 
sample of heparinized blood by their deposition on a glass surface For 
this purpose she employed a specially designed, slowly rotating tube of 
glass, coated internally with paraffin, in which the specimen of blood is 
constantly passed over two small windows of uncoated glass during 
a period of eighty minutes Platelet counts are made at intervals of 
twenty minutes 

Increased platelet agglutination has been encountered in a variety of 
clinical conditions ^llgaard found it increased, by his method, in 
many patients with acute febrile disease, in postoperative patients and in 
patients with thromboembolism the administration of heparin sodium 
had an inhibitory effect Morawitz and Jurgens^’" reported increased 

135 Burker, K Eine emfache Methode zur Gewinnung von Blutplattchen, 
Centralbl f Physiol 17 137, 1903 

136 Footnote 68 d, e and / 

137 Morawitz, P, and Jurgens, R Gibt es Thrombasthenie ^ Muenchen med 
Wcbnschr 77 2001, 1930 , cited by Morawitz, P Thrombose, Vcrbandl d deutsch 
Gessellsch f Kreislaufforsch 1930 , 7 80, 1934 
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platelet adhesiveness in infections and in recurrent thrombosis which 
complicated pol)^cythemia vera associated with hyperthrombocytosis, but 
not in ordinary "spontaneous” thrombosis With the rotating tube, 
Wright found adhesiveness regularly increased after operations and 
childbirth, paralleling in its rise and subsequent fall the curve of incidence 
of thromboembolism The addition of anticoagulants to blood in vitro and 
the administration to human subjects of sufficient dicumarol® to produce 
hypoprothrombinemia brought about a significant lowering of plate- 
let adhesiveness By means of her method, Wright succeeded in trans- 
lating into numerical units the principles of platelet adhesiveness which 
had been developed along various experimental lines, including the action 
thereon of anticoagulants, by Bizzozero"* (1882), Burker®*^ (1904), 
Deetjen (1909), Shionoya®^** ( 1927 ), Best, Cowan and Maclean 
( 1938) and Dale and Jaques (1942) 

THE GLASS WOOL FILTER TEST 

In the com se of our primary studies on the action of thrombocytosin 
and thrombocytopen on blood platelets in vitro,’“ it was found necessary 
to improvise a test of platelet adhesiveness with which one could detect 
relatively small changes in this property Glass wool (fiberglas®) was 
found to be serviceable in providing a maximum of glass surface for the 
blood sample being tested 

Procedure — In the standardized procedme followed at the time of this report, 
glass wool is braided into a wick, cleansed with acetone, cut into a convenient 
length and inserted into the upper end of a test tube, from the mouth of which 
it IS suspended free!}" b}' two arms of a Y made by splitting its upper part The 
“filter” IS moistened with sodium chloride solution, capped to prevent drying and 
brought to incubatoi temperature Blood is drawn from a vein into a silicone- 
coated syringe containing sufficient sodium citrate to make a final concentration of 
0 38 per cent After a sample is removed for erythrocyte and platelet counts, 1 cc 
IS taken up in a pipet, allowed to drip into the prepared filter (in which it is kept 
exactly thirty seconds) and then washed through with chilled sodium chloride 
solution containing 0 38 per cent sodium citrate Erythrocyte and platelet counts are 
made from the filter washings and the results corrected for dilution against the 
prefiltration sample as a control From these data, the number of platelets lost to 
the filter is easily computed and a factor is obtained for platelet adhesiveness 
(“adhesive index”) From this, the proportion of adhesive platelets can be 
computed with a simple formula With the test properly standai dized, a suipris- 
ingly stable level of adhesive platelets is found in normal persons, ranging between 
60,000 and 110,000 adhesive platelets per cubic millimeter In serial tests, the 
fluctuations within this lange are normally of the same order as those of the total 
platelet count 

138 (o) Wright (6) Spooner, M , and Meyer, O O The Effect of Dicu- 
marol (3,3'-Methylenebis 4-H3'droxycoumarin) on Platelet Adhesiveness, Am J 
Physiol 142 279, 1944 (c) Weiner, M , Zeltmacher, K , Reich, C, and 

Shapiro, S Platelet Adhesiveness, Blood 3 1275, 1948 
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CLINICAL CORRELATIONS WITH INCREASED PLATELET ADHESIVENESS 

The glass wool filter test for platelet adhesiveness was employed m 
a variety of clinical conditions in conjunction with other diagnostic 
procedures applicable to the study of thrombosis and of disordeis of 
hemostasis The results of the survey appear to strengthen the 
viewpoint that qualitative changes in the blood platelets have greater 
significance than numerical changes Increased platelet adhesiveness 
was found to be an almost constant accompaniment of cellular destruction 
anywhere in the body and to be generally, but not always, associated 
with a rise in the total platelet count Similar findings weie recorded in 
human subjects on a diet high in animal fats, including milk fat and egg 
yolk Thrombocytosin (usually obtained from egg yolk) leproduced 
these findings in the rabbit and m human patients with purpura 

Sttrgjcal and Accidental Tiauma — As noted by Wright and 
others, platelet number and adhesiveness were generally observed to 
rise during convalescence from surgical operations or extensive trauma 
In many instances, a slight rise m both factors appeared as early as 
one or two hours after operation, followed by a moderate fall which was 
perhaps indicative of increased utilization of platelets in the formation of 
wound thrombi Beginning, as a rule, three to five days after operation, 
the total count and adhesiveness tended to rise progressively during a 
certain period and then fell gradually to normal Similar findings were 
recorded after accidental trauma, especially fracture or severe contusion 
Exceptions to this pattern of platelet behavior were not uncommon in 
this group , in certain instances, it was possible to demonstrate the 
presence of complications, particularly thrombosis 

Ischemic Necrosis (Myocardial Injaiction, PeripJieial Vascnlai Gan- 
grene and Pulmonaiy Infaiction) — These conditions were regularly 
accompanied, at least in their early stages, by a rise in platelet adhesive- 
ness rivaling or surpassing that observed after operation The total 
platelet count was often elevated as well, although not necessarily in 
con esponding degiee Later in the course of the acute stage, dimin- 
ished counts, particularly of adhesive platelets, usually portended the 
formation of fresh thrombi of large size, e g, venous thrombi in 
the lower limbs or mural thrombi within the infarcted ventricle The 
application of the platelet tests, particularly seiial tests, was of much 
value in the diagnosis of recent myocardial infarction, especially before 
electrocardiographic confirmation, and as an indication for the admin- 
istration of heparin sodium and dicumarol,® as described later in this 
paper 

139 Starlinger and Sametmk^s Lampertso^ von Seemen and Binswanger 
Spooner and Meyer 
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Cutaneous Irntahon — As mentioned previously, extensive dermati- 
tis, cutaneous irritation by chemical or physical agents or injections 
of bacterial or chemical irritants into the subcutaneous tissues have 
long been known to evoke a sharp rise in the platelet count All 
patients with dermatitis and cellulitis studied by the glass wool filter 
test were observed to show , m addition, a considerable increase in plate- 
let adhesiveness 

Cance) — A number of cases of cancer of Aariotis oigans were studied 
by this method In all, the adhesiveness of blood platelets was per- 
sistently high, although the total count was onlj moderate!} elevated or 
normal Complicating throinhosis w as observed in se\ eral of these cases, 
unrelated to surgical intenention and invohing not onl} the jicripheral 
veins but, in 1 case, the cardiac valves and the auricular appendage as 
well, as indicated previous!} In our experience, the predisposition to 
thromboembolic disease in cancer appears to be more close!} related 
to platelet adhesiveness than to total count This obser\ation may 
w^arrant inclusion among the indications for prophylactic use of anti- 
coagulants, particularly after surgical procedmes Aside from its prob- 
able prognostic value m evaluating the possibilities of thromboembolism 
m proved cases of carcinoma, the determination of persistent!} high plate- 
let adhesiveness may piove helpful m the differential diagnosis of sus- 
pected cancer m the absence of pathognomonic signs and in the early 
detection of occult cancer \ decisive coi relation between high platelet 
adhesiveness and undlsco^ered cancer may be anticipated a prion m 
carcinoma of the panel eas, in which thrombotic incidents are notoriously 
common On theoretic grounds, thrombosis may be explained by the 
fact that the tumor cells continue to jiroduce secretion which, having 
no means of egress to the intestine, exerts a digestive action on the 
gland itself, reflected m the presence of mucinous foci B} the same 

mechanism, local areas of lipolysis and fat necrosis may appear, 
resulting m the mobilization of throinbocytosm The circulation of 
pancreatic enzymes (particularly lipase) in the blood stream, which is 
observed to be increased in this disease, may contribute considerably to 

140 Footnote 82 Bunting 

141 (a) Sproul, E E Carcinoma and Venous Thrombosis The Frequency 
of Association of Carcinoma in the Body or Tail of the Pancreas with Multiple 
Venous Thrombosis, Am J Cancer 34 566, 1938 (ft) Kenney, W E The 
Association of Carcinoma in the Body and Tail of the Pancreas ivith Multiple 
Venous Thrombi, Surgery 14 600, 1943 

142 Titone, M Ueber ungewohnlich ausgebreitete Fettgewebs- und Gewebs- 
nekrosen bei Pankreaskrebs, Virchows Arch f path Anat 297 416, 1936 

143 Comfort, M W , and Osterberg, A E The Value of Determination of 
the Concentration of Serum Amylase and Serum Lipase in the Diagnosis of 
Disease of the Pancreas, Proc Staff Meet, Mayo Chn 15 429, 1940 
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the mobilization of thrombocytosm from adipose tissue and, in addition, 
exert a detergent action resulting in the development of endothelial 
wettability 

Thi ombocythemia — A few patients weie encountered m whom per- 
sistently high platelet count and adhesiveness, together with the ten- 
dency to recurrent thrombus foimation, could not be explained by 
any of the several factors just enumerated In these instances, the 
hematologic findings signalized a primary affection of the bone marrow 
Erythremia (polycythemia vera) was diagnosed in 1 patient present- 
ing residua of cerebral and coionar}^ thromboses, thrombotic gangrene 
of one foot eventually necessitated amputation of the leg In this case, 
the highest erythrocyte count observed was only 6,470,000 per cubic 
millimeter, yet, the numbei of platelets rose to 1,224,000 per cubic 
millimeter, nearly all of which (1,126,000) were adhesive, and sternal 
aspiration revealed an exceptional number and segmentation activity 
of the megakaryocytes Paradoxically, the patient suffered from 
repeated attacks of deep subcutaneous hemorrhage causing enormous 
painful hematomas In another patient, gangrene of the leg followed 
thrombosis of the femoral artery complicated by a propagating throm- 
bus of the accompanying vein Although she presented no evidence 
of polycythemia at the time, the peripheral blood exhibited a striking 
leukemoid reaction m the course of secondary infection of the ampu- 
tation stump, the leukocyte count reaching 95,0CX) per cubic millimeter, 
with a high proportion of myelocytes The blood platelet count was 
excessive, rising to 702,000 cells per cubic millimeter, of which about 40 
per cent were adhesive At autopsy, nodular myeloid hyperplasia was 
demonstrated in the bone marrow, unassociated with evidences of 
leukemia, multiple benign tumors were present in the liver (cholangio- 
mas), and a benign hypernephroid tumor was found in one kidney 
In a third patient, a young woman of 31, neither erythroid nor myeloid 
overgrowth w^as present, the entire picture being that of “idiopathic 
thrombocythemia” (Rosenthal complicated by thrombosis of the 
splenic vein, which caused a succession of attacks of painful swelling of 
the spleen leading to its permanent marked enlargement The platelet 
count initially was 580,000 per cubic millimeter, with a high propor- 
tion of adhesive platelets After removal of the spleen, which was about 
ten times normal size (its weight was 1,100 Gm ), the platelet count 
rose to 2,800,000, with a corresponding rise in the proportion of adhesive 
platelets During several months’ observation subsequently, little change 
was noted in the persistently high platelet number and platelet adhesive- 
ness and the patient remained clinically free of thrombosis Surpris- 
ingly, how^ever, she manifested chronic gingival bleeding and occasional 
purpura of the skin The bleeding time was somewhat prolonged and 
the capillaries of the nail fold, viewed microscopically, were widely 
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dilated and somewhat tortuous, recalling the findings considered char- 
acteristic of idiopathic thrombopenic purpura^" As in the patient A\ith 
er} thremia previously mentioned, the hemorrhagic tendency appeared to 
be independent of platelet count and adhesiveness, both of which were 
exceptionally high It is difficult to reconcile this apparent discrepancy 
except by speculation based on analog)'^ If a comparison is made with 
certain benign tumors, the possibility may be suggested that these con- 
ditions, individually or in their collective form (erythroleukemia, as 
described by di Gughelmo represent the counterpart in the bone 
marrow of benign tumors of other tissues, being characterized by exces- 
sive proliferation of one or more hematic cell strains and by correspond- 
ingly defectiA'e functional worth and impaired capacity to respond to 
the normal controlling influences of the bod}', among \ihich may be 
included the action of the splenic hormone The analogy is strengthened 
by the frequency with W'hich er3'thremia or er}'throleukemia terminates 
m true leukemia At present, studies are being undertaken to test 
the hypothesis that the functional defect in the platelets responsible for 
lileeding in these cases resides in their vasoconstrictor elements 

Thrombosis and Embolism — ^Although thromboses w'hich w ere recog- 
nized clinically or proved at autopsy developed in only a minority of 
patients in the preceding categories, sufficient data were accumulated 
to justify the followung generalizations 

1 A rising or persistently elevated count of adhesive platelets in 
the circulating blood is a consistent laboratory finding in the prodromal 
phases of thrombosis An elevation of the total platelet count is fre- 
quently, but not regularl}', present 

2 A rapid fall in the platelet count, comprising chiefly a drop in 
the number of adhesive platelets, often coincides with the formation of 
a white thrombus 

Information is still lacking on the minimal size of a wdiite thrombus 
required to produce an unmistakable change in the platelet picture 
Present data suggest that only thrombi forming in large veins and mural 
thrombi of the cardiac chambers affect the count significantly 

The time betw'een a drop in the platelet count and the earliest signs 
of manifest thrombosis is also indeterminate In general, signs of pul- 
monary embolism or infarction, reflecting the detachment of red thrombi 
from foci still clinically silent locally, first came to our notice three or 
more days after a fall m the platelet count had begun Several days 
more elapsed, as a rule, before local signs of phlebitis w'ere recognized 

144 Rosenthal®®® Rosenthal, N, and Bassen, F A Course of Poij'cj themia, 
Arch Int Med 62 1903 (Dec) 1938 

145 Footnote 69 f, g and h Tinney, W S , and Giffin, H Z Hematologic 
Complications of Polycythemia Vera, Proc Staff Meet, Mayo Clin 18 227, 1943 
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A cyclic platelet curve was observed in patients with large propagating 
venous thrombi which gave rise to recurrent emboli and infarcts of the 
lung 

On several occasions, a transient fall in both platelet count and 
platelet adhesiveness was encountered in predisposed patients without 
subsequent confirmatory signs or symptoms of thrombus formation 
These instances were interpreted as probably the result of “silent throm- 
bosis,” comprising either nonobstructing mural platelet thrombi or 
occluding mixed thrombi of moderate size which resolve or undergo 
quiet organization and first come to light much later as the cause of 
superficial varicose veins The frequency of such mapparent thromboses 
with or without undetected pulmonary embolism is now recognized as 
much higher than that of manifest thrombosis Rossle reported in 
1937 an incidence, as observed at autopsy, of thrombi of the veins of the 
calf in 27 1 per cent of persons over 20 Neumann®®^ (1938) reported 
venous thrombi in 100 of 165 consecutive autopsies, and Hunter and 
his associates (1945) demonstrated deep venous thromboses in the 
legs of over 50 per cent of 400 adults at autopsy On the other hand, 
clinically manifest thrombotic disease was reported by Barker and 
Priestley to follow 0 96 per cent of all operations, about 2 per cent 
of laparotomies and 3 per cent of operations on the female pelvis On 
the basis of the previous data, it may be estimated that only about 2 per 
cent of calf vein thrombi occurring in persons convalescing from opera- 
tions actually become clinically demonstrable, either in situ or hy reason 
of embolism 

Tests of blood coagulability often paralleled changes in platelet count 
and adhesiveness, but many discordant results were obtained In several 
cases, comparative serial studies were made of prothrombin time 
(Quick), heparin tolerance (in vitro) and clot retraction time 
From an analysis of time relationships, it seems likely that increased 
activity of clotting factors in the circulating blood can be explained in 
large part as the result of increased lysis of blood platelets (probably 
in the substance of developing white thrombi), resulting, in turn, in the 
accelerated conversion of prothrombin to thrombin at such sites 
Increased clotting activity occasionally developed abruptly in the wake 
of a sharp rise m platelet count and adhesiveness During the phase 
of thrombus development, mirrored in a fall in adhesive platelets, tests of 
clotting activity were often at variance but exhibited a downward 
trend in many instances, possibly as an indication of the withdrawal of 
clotting factors m the formation of large red thrombi 

146 Barker, N W, and Priestley, J T A Statistical Study of Postoperative 
Venous Thrombosis and Pulmonary Embolism I Incidence in Various Tj'pes of 
Operations, Proc Staff Meet , Alayo Clm 15 769, 1940 
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Admnnsti ation of Hepaun Sodium and Dicumai ol ® — Coincidentally 
with the administration of heparin sodium in sufficient dosage to prolong 
coagulation time to a range of fifteen to thirty minutes or longer, the 
number of adhesive platelets dropped promptly from a high level to 
normal or below m each of the patients tested In 1 case, ordinar} 
doses of heparin sodium caused the apparent disappearance of all adhes- 
ive platelets The total count tended to rise concurrently with a fall 
in adhesiveness On the withdrawal of heparin sodium, the adhesive 
count returned to its previous level or higher and the total count dropped 
proportionately The heparin-induced rise in the total count was 
interpreted as the prolonged survival of platelets in circulation due to 
1 educed lysis, which was the result of the inhibited formation of thrombin, 
the normal activator of platelet adhesiveness and lysis The post- 
heparin rebound in the adhesive platelet count was accompanied in 
these patients with shortened prothrombin time, which was attributed 
to accelerated platelet lysis, and hence to increased liberation of the 
platelet accelerator of prothrombin activation A fall in total 
platelet count through heparinization has not yet been encountered in 
human beings, contrary to Copley’s observations in dogs and hamsters 
(but not m mice) 

A moderate fall m platelet adhesiveness was observed in patients 
treated -with dicumarol® in wdiom prothrombin activity had been main- 
tained inadi ertently for three days or longer at levels recorded as “less 
than 10 per cent ” The platelet adhesiveness dropped in such cases 
into the low'er range of normal but not below, in contrast to the striking 
drop below normal obtained with heparin sodium 

The proph) lactic value of heparin sodium and dicumarol® has been 
established be 3 mnd dispute, and their use has contributed to a spectacular 
lowering of the incidence and mortalitj’^ rate of thromboembolism fol- 
lowing surgical intervention A similar program is apparently bearing 
fruit in the field of cardiology and peripheral vascular disease 

147 Murray and others Jorpes Allen, Barker and Hines ''’0“ Bauer 
Allen Barker, N W , Hines, E A , Jr , Kvale, W F, and ^llen, E V 
Dicumarol Its Action, Clinical Use and Effectiveness as an Anticoagulant Drug, 
Am J Med 3 634, 1947 

148 Wright and Foley Nichol, E S, and Page, S W, Jr Dicumarol 
Therap}’^ in Acute Coronary Thrombosis Results in Fifty Attacks, with Review 
of Data on Embolic Complications and Immediate Mortality in Myocardial Infarc- 
tion, Florida M A J 32 365, 1946 Peters, H R , Guyther, J R , and Brambel, 
C E Dicumarol m Acute Coronary Thrombosis, JAMA 130 398 (Feb 16) 
1946 

149 Allen, Barker and Hines Lange and Boyd Brambel, C E , and 
Loker, F Application of Dicoumarin (3,3'-Methylene-Bis-[4-Hydroxycoumarin]) 
in Trauma and Gangrene, Arch Surg 48 1 (Jan ) 1944 Lange, K , and Loewe, 
L Subcutaneous Heparin in Pitkin Menstruum for Treatment of Experimental 
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The eftect of anticoagulants is probably twofold (1) the retardation 
of clotting, restricting the formation and propagation of red thrombi, 
and (2) the reduction of platelet adhesiveness, restricting the formation 
of white thrombi Both effects, in the last analysis, represent the sup- 
pressive action of these agents on the formation of thrombin, as pre- 
viously indicated Certain clinical and experimental data suggest, in 
addition, that these agents favor the resolution of red thrombi already 
formed According to von Kaulla,’^®’^ the role of plasma proteases 
having fibrinolytic activity deserves further study m relation to the 
spontaneous disappearance of thrombi Morawitz apparently also 
anticipated the possibility that thrombi already formed may dissolve 
under the action of a specific fibrinolytic ferment, at least in the hemor- 
rhagic tendency induced by phosphorus necrosis of the liver Although 
Ferguson and Glazko attributed antiproteolytic properties to heparin, 
Horwitt^®^ indicated that that effect is relatively slight in the case of 
ordinary doses of heparin sodium and probably does not constitute part 
of its physiologic action Accordingly, it may be postulated that heparin 
sodium not only inactivates and blocks the production of thrombin but 
leaves undisturbed the continued activity of fibrinolytic (and throm- 
binolytic^) enzymes previously liberated m the initiation of the clotting 
process, explaining thereby the apparent clot-dissolving property of 
heparin sodium in the case of red thrombi From experimental obser- 
vations, Loewe and others concluded that dicumarol® also favors 
the resolution of thrombi, although much less effectively than heparin 
sodium 

Attempts to established standards of dosage for heparin sodium and 
dicumarol® based on changes induced m platelet adhesiveness proved 
unsuccessful in our experience No advantage was found in employing 
the fall of platelet adhesiveness as a criterion of effective dosage of 

Human Frostbite, Surg , Gynec & Obst 82 256, 1946 McLean, J , and Johnson, 
A B Gangrene Following Fracture Treated with Heparin, Papaverine and 
Intermittent Venous Occlusion Report of Case, Reasons for Using Heparin, 
Surgery 20 324, 1946 Allen, E V The Emergency Treatment of Vascular 
Occlusions, JAMA 135 15 (Sept 6) 1947 

150 (a) Rabinovitch, J , and Pines, B Effect of Heparin on Experimentally 

Produced Venous Thrombosis, Surgery 14 669, 1943 (6) Loewe, L , Hirsch, E ; 

Grayzel, D M , and Kashdan, F Experimental Study of the Comparative Action 
of Heparin and Dicumarol on the in Vivo Clot, J Lab & Chn Med 33 721, 1948 

151 von Kaulla, K N Betrachtungen zur postnarkotischen Fibrinolyse, 
Schweiz med Wchnschr 77 313, 1947 

152 Morawitz, cited by Frank 

153 Ferguson, J H, and Glazko, A J Heparin and Natural Antiprothrom- 
bin in Relation to Activation and "Assay” of Prothrombin, Am J Physiol 134 47 
1941 

154 Horwitt, M K Trypsin and Chymotrypsm Versus Heparin, Science 
101 376, 1945 



704 


ARCHIVES OF INTERNAL MEDICINE 


heparin sodium over the use of standard methods for measuring coagu- 
lation time On the other hand, abnormal bleeding following the admin- 
istration of either heparin sodium or dicumarol® appeared in certain 
•cases m which the dosage was insufficient to reduce platelet adhesive- 
ness belov normal On the withdrawal of anticoagulants, the prolonga- 
tion of bleeding time occasional!}' persisted long after the coagulation 
time, prothrombin time and platelet adhesiveness had returned to their 
previous level 

The occurrence of a bleeding tendency m the presence of normal 
coagulation time, normal prothrombin time and normal or elevated 
platelet adhesiveness, as m the instances mentioned, introduces the pos- 
sibility that the underlying fault lies within the blood vessels Heparin 
sodium gnen to mice was reported by Copley and Lalich^''® to cause 
prolonged bleeding time when given in evcessive doses, the result i\as 
attributed to the exhaustion of an unidentified factor in the tissues The 
experiments of Rigdon and Wilson suggest that heparin sodium has 
no effect on capillary permeability as such or on the development of 
inflammation Generalized A'asodilatation has been produced experi- 
mentally by overdosage with dicumarol® (Bingham^®", Dale and 
Jaques Suggestive data ha^e also been obtained vuth hirudin 

Jurgens cited Roskam’s experiments and his own”^ to show a direct 
action of hirudin on endothelium which parallels or exceeds its effect 
on platelets, being prolonged beyond the duration of the latter and pre- 
venting platelet agglutination and the attachment of clot to traumatized 
endothelium and contiguous ^\ound surfaces 

An alternative possibility vhich may deserve further study involves 
the concept of the blood platelet as a “solid secretion” which undergoes 
physiologic breakdown to liberate a vasoconstrictor substance in support 
of normal vascular contractility and tonus, as mentioned previously It 
remains to be shown whether or not heparin and other anticoagulants 
effective in vivo exert their effect on blood vessels indirectly, perhaps 
by impairing the biologic effectiveness of blood platelets as a source of 
a vasoconstrictor substance It is conceivable that if such an effect can 
be demonstrated it may occur selectively, without the impairment of 
adhesiveness or other known properties of platelets The possibility 
that such dissociation in platelet properties may exist is suggested by 
the described findings in erythremia and idiopathic thrombocythemia 

155 Copley, A L, and Lalich, J J The Experimental Production of a 
Hemophilia-like Condition in Heparinized Mice, Am J Physiol 135 547, 1942 

156 Rigdon, R H , and Wilson, H Capillary Permeability and Inflammation 
in Rabbits Given Heparin, Arch Surg 43 64 (July) 1941 

157 Bingham, J B , Mej'er, O O , and Pohle, F J Studies on the Hemor- 
rhagic Agent 3,3'-Methylene-Bis-(4-Hydroxycoumarin) I Its Effect on the 
Prothrombin and Coagulation Time of the Blood of Dogs and Humans, Am J 
M Sc 202 563, 1941 
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POSSIBLE ROLE OF SPLEEN IN PREVENTION OF FORMATION 
OF WHITE THROMBUS 

The premise that the spleen normally plays a part m protecting 
the circulation against intravascular thrombi is supported by a variety 
of evidence Surgical removal of the spleen is followed by a greater 
incidence of distant thrombosis than any other operation of equivalent 
magnitude^®® Although a pronounced rise m the platelet count occurs 
after splenectomy, the determining factor in thrombosis is more likely 
the qualitative alterations m platelets (referred to previously), mani- 
fested as increased agglutmability and adhesiveness Rosenthal, who 
was one of the first to suggest that the role of the spleen in purpura 
was bound up with its power to alter the quality of the blood platelets,®®^ 
also posulated an active role of the spleen in suppressing thrombus 
formation in patients with an excessively high platelet count (idiopathic 
thromboc)rthemia^°®) Removal of the spleen in cases of thrombopenic 
purpura has been shown repeatedly to result in permanent cure of the 
bleeding tendency even when the platelet count returns to its former 
low level, adding further weight to Rosenthal’s concept that the spleen 
is concerned with the quality of the platelets It is reasonable, there- 
fore, to postulate that deficient function of the spleen may be one of 
the predisposing factors in thromboembolism and that excessive func- 
tion of the spleen (“hypersplenism”) may suppress the formation of 
thrombi by its effect on platelet qualities, even to the point of inducing 
a hemorrhagic tendency This is an extension of the old theory of a 
suppressive splenic hormone 

Our studies of platelet adhesiveness in thrombopenic purpura appear 
to lend support to the general concept of hypersplenism In the “idio- 
pathic” type, presumably caused by hyperfunction of the spleen, platelet 
adhesiveness was found to be extremely low or virtually absent A 
similar state was encountered in a case of splenomegaly complicating 
coarse nodular cirrhosis In “secondary” thrombopenic purpura result- 
ing from leukemic infiltration of the bone marrow (and spleen), platelet 
adhesiveness was undiminished or relatively increased, despite the 
marked lowering of the total platelet count These data suggest that 

158 Allen, Barker and Hines Barker and Priestly 

159 Rosenthal g®® Rosenthal 

160 Jurgens Jurgens and Graupner Gcf Brill and Rosenthal g9<i Rosenthal G9e 
Footnote 71 c and d 

161 (a) Frank (6) Frank ggi (c) Footnote 86 c, d and e (d) Isaac (1912) , 
Turk, Naegeli, Bock and Franzel, Jombres, Buchem, cited by Hirschboeck, J S 
Hematologic Effects of Splenectomy in Still-Chauffard-Felty Syndrome A Report 
of Two Cases, Blood 1 247, 1946 (e) Engelbreth-Holm, J A Study of Tubercu- 
lous Splenomegaly and Splenogenic Controlling of the Cell Emission from the 
Bone Marrow, Am J M Sc 195*32, 1938 
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two separate mechanisms underlie most instances of thrombopenia ( 1 ) 
hormonal suppression of megakaryocytic segmentation and (2) quanti- 
tative reduction in the number of megakaryocytes The former results 
m both qualitative and quantitative changes in blood j^latelets, the 
latter, m quantitative changes alone This difference m mechanism 
may account for the greater tendency to hemorrhage m hypersplemc 
purpura than m secondary purpuras having a similar numerical platelet 
count 

The presence of thrombopenia and hemorrhagic tendency in certain 
systemic infections as well as in “idiopathic” thrombopenic purpura 
suggests a common background of h 3 ^perplasia of the elements in the 
spleen which are comprised in the reticuloendothelial system In gen- 
eral, such infections may be classified as proliferative reticuloendotheli- 
oses, characterized m their fiond stages by anerg)’- rather than allergy, 
and by systematization rather than localization or encapsulation In 
this group may he included infectious mononucleosis, brucellosis,^®^'^ 
typhoid, abdominal lymphogranulomatosis,^®^ malaria,®'”' sarcoi- 
dosis,^®® miliar}'^ tuberculosis,^®® kala-azar,^®^ Felty’s syndrome ^®® and 
long-standing Streptococcus viridans endocarditis In most instances, 
thrombopenia is moderate, purpura is an infrequent complication but 
may be severe Leukopenia is also common, }et, extreme granulo- 
cytopenia IS rare except, perhaps, in kala-azar^®" In infectious mono- 

162 Moolten, S E Cliaracten/ation of Systemic Infection Winch Is Princi- 
pally Proliferative (The Pattern of Infectious Reticulo-Endothehosis), Lecture 
XV, An Interpretive Course in Patliology for the Clinician, New Brunswick, N J , 
Rutgers University, 1947 Mimeographed copies available from the autlior 

163 (a) Rosenthal (b) Magner, W , and Brooks, E F Infection Mononu- 
cleosis with Acute Thrombopenic Purpura, Bull Acad Ivied Toronto 15 189, 1942 
(c) Damashek, W, and Grassi, M A Infectious Lymphadenosis (“Mononucleo- 
sis”) and Thrombocytopenic Purpura Recovery After Splenectomj’', Blood 1 339, 
1946 

164 Frank Schousboe 

165 Isaac and others Personal observation Posner, I Sarcoidosis Case 
Report, J Pediatrics 20 486, 1942 

166 Rosenthal Engelbreth-Holm Kellert, E Miliary Tuberculosis of 
the Spleen with Thrombopenic Purpura Hemorrhagica, J A M A 96 2193 
(June 27) 1931 

167 Frank Cartwright, G E , Chung, H L, and Chang, A Studies on 
the Pancytopenia of Kala-Azar, Blood 3 249, 1948 

168 Personal observation Hirschboeck, J S Hematologic Effects of Sple- 
nectomy in Still-Chauffard-Felty Syndrome A Report of Two Cases, Blood 
1 247, 1946 

169 (a) Rosenthal, N The Blood Picture in Purpura, J Lab & Clin Med 
13 303, 1928 (b) Jaffe, R H Bone Marrow m Agranulocytosis (Pernicious 
Leukopenia), Arch Path 16 611 (Nov) 1933 
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nucleosis, recentty observed m a boy of 7 years, the platelet count 
dropped to 66,000 Two days later it rose again to 146,000, but 
adhesive platelets remained scarce (24,000) , bleeding time was some- 
what prolonged, and capillary fragility was increased Transient leuko- 
penia (the count was 1,860) was also present A reduction is platelet 
adhesiveness without thrombopenia was also noted in a female patient 
with chronic brucellosis Contrary to the general rule, she exhibited 
virtually no elevation of either platelet count or platelet adhesiveness 
following an extensive surgical procedure, this may have been another 
indication of hypersplenism 

Splenic enlargement accompanied with lymphoid hyperplasia, which 
IS characteristic of exophthalmic goiter,^"® possibly explains the tendency 
to thrombopenia and the excessive tendency to hemorrhage which 
may prove troublesome during or immediately after thyroidectomy 
Outspoken purpura, hov ever, is rare Similar tendencies have been 
recorded in women during phases of increased estrogenic activity 
and, in extreme form, probably account for menstrual purpura 
and menstrual exacerbations of purpura, as well as for purpura occurring 
during the latter months of pregnancy’-’® These and other endocrine 
interrelationships with splenic function may be mediated or controlled 
through the hypophysis A distinct lowering of platelet adhesive- 
ness was found by us to characterize both hyperthyroidism and preg- 
nancy at term, although m the cases studied the total platelet count was 
normal or even slightly increased Platelet tests in a few parturient 
women showed some variation in the rate of rise of platelet count and 

170 Lauda Benson, Ott and Scott , He-witt , Cameron and others , cited by 
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171 (o) Woodruff (6) Bechgaard, P Tendency to Hemorrhage in Thy- 
rotoxicosis, Acta med Scandinav 124 79, 1946 

172 (a) Lee and Erickson (b) Minot, G R Purpura Hemorrhagica with 

Lymphocytosis An Acute Type and an Intermittent Menstrual Type, Am J M 
Sc 192 445, 1936 (c) Pohle, F J The Blood Platelet Count in Relation to 

the Menstrual Cycle in Normal Women, ibid 197 40, 1939 (d) Goldburgh, H L , 
and Gouley, B A Postpubertal Menorrhagia and Its Possible Relations to 
Thrombocytopenic Purpura Hemorrhagica, ibid 200 499, 1940 
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Burnett, G W F , and Klass, I A Review of the Problem of Purpura During 
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Cases, Am J Obst & Gynec 48 497, 1944 
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adhesiveness after delivery, but in none was thrombosis diagnosed Two 
parturient women exhibited many giant platelets m blood smears taken 
during the early puerperium 

Action of Thrombocytopen — The belief that the spleen exerts its 
physiologic control over platelet number and quality through the agency 
of a specific hormone, thrombocytopen, has gained increasing acceptance 
m recent years with the continued accumulation of authoritative data 
confirming the findings of Troland and Lee®' (1938) In all published 
studies, the sole concern has apparently been the effect of relatively 
crude aqueous extracts containing thrombocytopen on the total platelet 
count of rabbits and other animals When one of us (S E M ) was 
also occupied with the problem of the isolation of thrombocjdopen from 
the spleen of purpura hemorrhagica"® (1944-1945), his attention was 
likewise directed to the action of thrombocytopen m reducing the platelet 
count As an outcome of that study, it was determined that throinbo- 
cytopen was of lipid nature and was a product of the normal spleen 
The problem of its separation from other splenic lipids was simplified 
greatly when the existence of its specific biologic antagonist, thrombo- 
cytosin, was demonstrated and measures were devised to separate the 
latter (also a lipid) from the mixture As mentioned, thrombocytosin 
IS also abundant m adipose tissue, lymph nodes and egg yolk At that 
time and subsequently, procedures were developed which made it pos- 
sible to obtain these substances in a more or less refined state and in 
suitable amounts for experimental and clinical use Among the results 
of these later studies has been the discovery, mentioned previousl}^ that 
thrombocytopen (usually obtained from bovine spleen) and thrombo- 
cytosin (usually obtained from egg yolk) exert their mutually antago- 
nistic influence not only on platelet number but on platelet adhesiveness 
as well The effect on adhesiveness was measured by the glass filter 
method m samples of human or rabbit blood after the oral or parenteral 
administration of these substances to the living subject or after their 
addition in high dilution (0 001 per cent) to the citrated specimen of 
blood in vitro In rabbits, 5 mg injections of either substance w^ere 
regularly effective in producing its specific response In human patients, 
significant effects were obtained with doses of 25 to 50 mg, given 
intramuscularly in aqueous suspension or dissolved in oil Single doses 
of 100 mg of thrombocytopen m human subjects were consistently 
effectiv'^e in lowering total platelet count and platelet adhesiveness from 
high levels to normal levels or slightly below for two to four days , the 
lowering was generally attended with a slight initial prolongation of 

175 Major and Weber (1939), Hobson and Witts (1940), Rose and Boyer 
(1941) , Otenasek and Lee (1941) , Paul (1942) , Uihlein (1942) , Cronkite (1944) , 
cited by Moolten Dameshek and Dekanes, cited by Dameshek and Miller -- 



MOOLTEN ET AL— PLATELETS IN THROMBOEMBOLISM 709 


bleeding time Comparable doses of thiombocytosin m cases of purpura 
had the opposite effect, raising platelet adhesiveness and, to some extent, 
total platelet count, and shortening bleeding time, as described 

CONCLUSIONS 

The data given in the body of this paper, including the experiences 
just cited, are believed to justify the following hypotheses regarding the 
role of the spleen in thrombosis and in hemostasis 

1 By the agency of thrombocytopen, a lipid hormone produced in 
its reticuloendothelial elements, the spleen normally exerts a moderating 
influence on the tendency to thrombus formation 

2 This effect depends on the capacity of thrombocytopen to limit the 
number and adhesive quality of blood platelets and, thereby, to retard 
the formation and growth of white thrombi 

3 An increased number and adhesiveness of blood platelets and, 
hence, an increased predisposition to the formation of massive thrombi, 
result from the action of thrombocytosin, a lipid substance normally 
present in subcutaneous fat and mobilized therefrom by trauma or lipo- 
lytic ferments or absorbed into the circulation as a dietary factor occur- 
ring in fatty materials of animal origin 

4 The relatively stable range of the total platelet count and, par- 
ticularly, of the adhesive platelet count under normal conditions is evi- 
dence of an adaptative mechanism which constantly adjusts the functional 
activity of the spleen in order to protect the organism against the effects 
of widely fluctuating amounts of thrombocytosin entering the circulation 

It remains a hopeful objective for the future to determine whether 
or not thrombocytopen can be utilized practicably in the human being 
for reducing excessive platelet adhesiveness in the prophylaxis of 
thromboembolism 

SUMMARY 

The massing of blood platelets as an adherent plug is the primary 
event in thrombosis, as it is m the arrest of hemorrhage Clotting is 
Its sequel and rapidly follows lysis of the accumulated platelets, wherein 
clot-accelerating factors are liberated The platelet plug (white throm- 
bus) is the principal means of attachment of the blood clot (red 
thrombus) until the latter is organized by invading fibroblasts Clot 
retraction before organization favors the detachment of emboli 

Endothelial “wettability” and platelet adhesiveness are the principal 
governing factors in thrombosis Experiments are described demon- 
strating relative nonwettability in unopened blood vessels and the pro- 
gressive development of wettability under conditions which probably 
favor thrombosis Analogous conditions probably also exist in arteries 
damaged by atheroma, prolonged spasm or compression, in veins sub- 
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jected to angulation, compression or inflammation, and on the intra- 
venous introduction of fat solvents such as ether and alcohol or of 
detergent agents, including the saponins of crude digitalis Endocardial 
vegetations and mural thrombi m the heart may be similarly caused 

An increase in the number and adhesiveness of platelets results from 
the action of thrombocytosin, a lipid of body fat, which is probably 
liberated by direct trauma (e g, surgical incisions, fractures, cutaneous 
irritations or cellulitis), by proteolytic or lipolytic ferments activated 
by tissue breakdown of any type (e g, myocardial infarction, vascular 
gangrene or carcinoma) or after the ingestion of dietary fat of animal 
origin Thrombocytopen, a lipid of the spleen which suppresses platelet 
formation and adhesiveness, is probabl}’- the physiologic antagonist of 
thrombocytosin 

A new method of measuring platelet adhesiveness to wettable sur 
faces IS described in which citrated blood is filtered through a vick of 
glass wool, the relative loss of platelets by adsorption is computed as 
the “adhesive index,” from which the proportion of adhesive platelets 
is calculated A marked increase in platelet adhesiveness suggests a 
predisposition to thrombosis, whereas a pronounced decrease in adhesive- 
ness IS found in purpura associated with splenic hyperfunction Platelet 
adhesiveness is particularly high and persistent in cancer, paralleling an 
increased tendency to thrombosis Similar findings occur in poly- 
cythemia vera, idiopathic thrombocythemia and related conditions, which 
probably represent primary disorders of the bone marrow rather than 
a response to thrombocytosin 

A rapid fall in the platelet count, and particularly in the number 
of adhesive platelets, from a previously high level often portends the 
formation of thrombi and aids in their prechnical recognition Increased 
coagulability of the blood is probably secondary to the accelerated pro- 
duction of thrombin about white thrombi Heparin sodium tends to 
lower platelet adhesiveness and probably retards lysis Dicumarol® has 
much less effect Thrombocytopen causes a fall in the platelet count 
and adhesiveness and some prolongation of bleeding time, these effects 
suggest its practical value in the prophylaxis of thrombosis Thrombo- 
cytosin, its antagonist, has been found useful in the therapy of purpura 

Deficient splenic function may be one of the factors which predispose 
to thrombosis Conversely, normal splenic function may include pro- 
tection of the circulatory tree against thrombosis 



CONCEPTS OF MYOCARDIAL ISCHEMIA 

HANS H HECHT, M D 
SALT LAKE CITY 

M yocardial ischemia occurs whenevei there exists a dis- 
crepancy between the available oxygen supply and the work 
requirements of the heart muscle The balance of these two factors is 
essential foi cardiac function An arterial lilood flow below that cus- 
tomarily available for work performance results in myocardial ischemia 
As shown in table 1, a decrease in oxygen supply to the heart muscle 
may be absolute, owing to narrowing of aiterial caliber by occlusive dis- 
ease, prolonged spasm or a decrease in the oxygen-carrying capacity of 
the blood (anemia) The decrease may be relative when the arterial 
supply provided for the normal heart must serve a greater muscular 
mass than normal (as in cardiac hypertrophy) or when the energy 
requirements exceed the maximal capacity of the coronary bed It is 
also possible that the utilization of available oxygen is impaired either 
because oxygen is offered to the tissues m nonutilizable form (as in 
carbon monoxide poisoning) or because certain oxidation systems of the 
heart muscle cells are paralyzed (as in cyanide poisoning) The failure 
of oxygen utilization may be lesponsibie for changes in the electrocardio- 
gram observed during these states It is rarely severe enough to be of 
clinical significance because irreparable respiratory paralysis occurs 
before the heart is permanently impaired 

The work of the heart, the second factoi in table 1, is customarily 
divided into useful or external work, visibly expended in the propulsion 
of blood against peripheral resistance, and internal work, which may be 
expressed by the total energy liberated minus the external work per- 
formed The ratio of energy liberated to work performed determines 
the efficiency of the heart muscle The external work of the heart may 
be roughl} estimated from cardiac output and peiipheial resistance As 
shown in figure 1, an increase in the w^ork load is invariably associated 
with an inciease m the coronary flow The injection of large amounts of 
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epinephune into an experimental animal regularly increases the work 
requirements beyond the capacity' of the coronary circulation, and severe 
myocardial ischemia lesults The administration of epinephrine has 
been proposed as one of the tests for the efficiency of the coi onary circu- 
lation m man, in whom a similar reaction, though a less severe one, 
may be induced It is doubtful, hoivever, that in subjects with an ade- 
quate blood supply to the heart muscle and in the absence of external 
stimulation wuth epinephrine the cardiac w ork load can be increased out 
of propoition to the available resenes of the coronary bed, although this 
inference has been made from time to time On the other hand, a com- 
parativel}’^ slight decrease in ox 3 'gen supply or oxygen utilization, which 
may be induced by a variety of etiologic factors, may be enough to induce 
m}ocardial ischemia in an apparently normal heart wdien caidiac work . 
IS increased due to any of the factors mentioned m table 1 Furthermore, 


Table I — Causes of Myocardial Ischemia 


Causa 

Condition 

Decrcaso In oxygen supply 

Absolute 

Disease of the coronarj artcr 

Relative 

les, anemia 

Cardiac hypertrophy, cxces 

“Chemical" (cnzjinatlc?) 

slvo external and internal 
work 

miluro of utlli/ation 

Increase In work requirement 

Due to increased heart rate 

Due to increased Input and 

Increased volume flon and In 

output load 

creased peripheral resistance 

Due to decreased efllclency 

structural defects, "chemical" 

factors 


the heart is not an efficient oigan Only about 10 per cent of the avail- 
able energy is expended as external w'ork ^ ^^hthout apparent changes 
in the wmrk load of the heart, myocardial ischemia may de^elop if the 
efficiency decreases as the result of vahular defects oi of poorly under- 
stood chemical (enz 3 '^matic^) processes preceding the onset of congestive 
heart failure In this case, for a given task a greater than normal effort 
IS needed, and the signs of ischemia may appear though the apparent 
work load is unaltered or actually decreased and the ox 3 fgen supply 
unchanged 

In figure 1, the physiologic imbalance responsible for the signs and 
symptoms of myocardial ischemia is indicated As soon as a “point 
of tolerance” is reached, the limits of the available reserves are exceeded 
and myocardial ischemia ensues When the blood supply to the working 
organ decreases below this point, a state of “coronary insufficiency” 
results The term “myocardial ischemia” is preferred because it defines 

1 Landowne, M , and Katz, L N Heart Work and Failure, in Glasser, O 
Medical Physics, Chicago, The Year Book Publishers, Inc , 1944, p 578 (Includes 
further references ) 
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more clearly the functional alterations that take place It is, of course, 
admitted that diseases of the coronary aiteries constitute by far the 
commonest cause of myocardial ischemia The syndiome occurs, how- 
ever, without obvious anatomic alteration of the arteries themselves It is 
not infrequently seen in the wake of severe infections, including diph- 
theria, or as the result of sensitivity reactions (serum sickness, rheumatic 
fever, streptococcic states) The mechanism by which oxygen supply and 
oxygen utilization are involved in such processes has not been elucidated 
in all instances Indeed, an almost infinite variety of abnormal states and 
combinations of reactions may lead to the syndrome. Certain anatomic 
aspects of it have been discussed from time to time The subendocardial 
location of the anatomic manifestations has usually been stressed - As 
will be shown, there is strong electrocardiographic evidence that these 
may not be the only regions involved 



Fig 1 — Discrepancy between oxygen supply and external work performance 
An increase in internal work performed (change in metabolic requirements) may 
cause ischemia though external effort remains unaltered Note that in progressive 
ischemia the point of tolerance is shifted to the left of the diagram 

It is obvious fiom the diagram that the deteimination of the point of 
tolerance — the limit of the available reserves — is of importance m the 
evaluation of the patient’s condition It is equally apparent that this 
determination requires that the patient be examined while subjected 
to increasing work loads (exercise), as signs and symptoms of the 
syndrome appear at rest only in decompensated seveie myocardial 
ischemia 

2 (fl) Buchner, F Die Koronannsuffizienz, Dresden, Stemkopff, 1939 (&) 

Master, A M , Dack, S , Giishman, A , Field, L E, and Horn, H Acute 
Coronary Insufficiency An Entity, J Mount Sinai Hosp 14 8, 1947 (c) 
Master, A M Acute Coronary Diseases, Am J Med 2 SOI, 1947 (Includes 
further references ) 
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CLINIC \L AND ELLCIROCVRDIOGRXPIIIC SIGNS 

The clinical signs of this state should not be confused with those 
denoting diseases of the coronary' arteries, although, of couise, a good 
deal of overlapping exists Table 2 indicates that the disorder under dis- 
cussion IS only one of the many manifestations of disease of the coronary 
arteries It is admitted that ischemia ma)’’ be the exciting factor in all, 
but conduction defects, cardiac irregularities and congestive heart failure 
obviously are of no value m gaging the presence or the intensity of the 
syndrome as they may appeal fiom a variety of other causes 

Myocardial ischemia gives rise to two caidinal manifestations regard- 
less of whether an anatomic lesion can or cannot be demonstrated pain, 
and changes in the electiocardiogram (table 3) 

Table 2 — Clvncal Mamfcstatwus of Disease of the Cotoiiaiy Arlenes 

None 

Conduction defects 
Cardiac irregularities 
Congestive heart failure 
Myocardial Ischemia 


Table 3 — Clvncal Mamfestatwns of Myocaidta^ 1 schema 


When few, if any, detectable anatomic lesions arc present 
Precordial pain 
Electrocardiographic changes 
When tissue destruction and repair arc present 
Precordial pain 
Electrocardiographic changes 
Physical findings 

(Remote reactions [abnormal responses to laboratory tests] may occur) 


Pain — This symptom constitutes the most important guide to the 
syndrome, but myocardial ischemia ma)'^ be present without pain, and pain 
may arise from the m3mcardium in the absence of ischemia Moieover, 
any visceral pain may be changed m intensity and character during its 
passage over afferent nerve fibers and is profoundl)'^ modulated at 
subcortical and cortical levels If precordial pain is present it may signal 
myocardial ischemia, but it is of little value m the evaluation of the seventy 
of the syndrome Severe ischemia may be induced rapidly'^ without the 
occurrence of pam This is indicated by the observation that in 162 anoxia 
tests performed on 97 patients with myocardial ischemia, pain did not 
occur in 84 instances, or 50 pei cent (table 6) 

Electrocardiographic Changes — The second sign (table 3) appears 
far more reliable A change in the pattern of the electrocardiogram may 
be taken as a sensitive and objective indicator The value of the electro- 
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cardiogiapliic examination may be enhanced if a complete selective 
exploration of various sections of cardiac muscle is earned out by a 
number of precordial, esophageal and unipolar limb leads In the series 
mentioned, 90 per cent of the positive responses were associated 
^Mth demonstrable electrocardiographic changes Unless injury to 
tissue IS excessive and has resulted m gross myocardial necrosis 
the alterations involve only the final portions of the ventricular 
electrocardiogram, namely, the RS-T segment and the T wave These 
depend on {a) the degree of ischemia, (Z?) the location of the ischemic 
region and (c) the preexisting nutritional state of the myocardium 
Figure 2 reveals that electrocardiogiams obtained from a region sub- 
jected to mild ischemia are characterized by inversion of the terminal 
portion of the T wave or by accentuation of a previously inverted T wave 
(stage 1), and those indicating severer grades (injury), by elevation of 
the RS-T segment (stage 2) If the surface of the heait is damaged oi 
if ischemia involves piimarily the subepicai dial legion the electi ocardio- 
graphic changes will be tiansmitted directly to the precordium and to 
other regions to which the effects of electrical excitation of epicardial 
layeis aie being transmitted, particulaily to the left arm and to the left 
leg If endocardial regions primarily are involved, changes in the RS-T 
segment and the T wave will be transmitted unchanged only to the right 
arm or to an electrode placed high in the esophagus However, endo- 
cardial ischemia exerts a remote effect on the variations in electrical 
potential lecorded by a piecordial electrode or an electiode placed over 
the left arm or the left leg These changes will be less intense than, and 
opposite 111 sign to, those recorded by an electrode placed m the vicinity 
of the endocardium Consequently, in chest leads, and to a certain extent 
in standard leads, subepicardial ischemia is signaled by inversion of the 
T wave and elevation of the RS-T segment and an endocardial lesion 
by an upiight T wave and by depression of the RS-T segment Fig- 
ure 2 illustrates the various combinations that may be encountered when 
one region is more intensely involved than the other 

The electrocardiogram of an ischemic region changes because the 
rate at which the area returns to the resting stage is prolonged (repolar- 
ization delay — stage 1 in figure 2) In the severer stages, the heart 
muscle of this region is electrically never completely at rest (flow of rest- 
ing currents — stage 2 in figure 2) Uniform ischemia of all muscle 
layers or ischemia localized to regions deeply embedded in. and sur- 
rounded by, well functioning muscle will result in few, if any, electro- 
cardiographic changes, it constitutes the ultimate limitation m electro- 
cardiographic examinations These considerations may explain the 
reported instances of myocardial infarction with apparently normal 
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electrocaidiograms,^ although almost all instances on record lack a com- 
plete electrocardiographic work-up 

The intensity of the abnormal reaction and the location of the area 
that is primarily involved mold the T wave of the electrocardiogram 
This concept has found confirmation in many experimental animals and 
m human subjects exposed to various experimental procedures, and it 
may be substantiated on clinical grounds It is possible, theiefore, 


St&ge 1 


jPormuZ 



a 



EF 



d 




Stage 3 




Fig 2 — Changes in the RS-T segment and T wave m myocardial ischemia 
A section of the heart muscle is shown with the endocardial surface (EN Vn 
VEso-io) facing to the left and the epicardial surface (EP Vi — Vo, Vi,, Vr, VEjs-m) 
to the right Predominantly subendocardial ischemia is illustrated in the left 
column and predominantly subepicardial ischemia in the right column, the intensity 
of the process is indicated by hatching and cross hatching Note that the epicardial 
electrocardiogram of endocardial injury (tr), generally described as the pattern of 
“coronary insufficiency," presents only one of the many possibilities, g (sub- 
endocardial injury with subepicardial ischemia) yields a pattern that may simulate 
ventricular enlargement (“strain") Stage 1 represents myocardial “ischemia” of 
Bayley (repolarization delay), stage 2 myocardial “injury” of Bayley (incomplete 
repolarization) and stage 3 myocardial ischemia with obvious destruction of 
tissue (infarction) 


3 Langendorf, R, and Kovitz, B Acute Myocardial Infarction Without 
Deviation of the ST Segment in the Electrocardiogram, Am J M Sc 204 239, 
1942 Pirani, C L , and Schlichter, J G Subendocardial Myocardial Infarct, Ann 
Int Med 25 847, 1946 
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to expand the interpretation of figure 2 into an attempt to explain changes 
in the T wave in general 

This approach implies that many types of changes m the T wave 
may result from myocardial ischemia “Coronary insufficiency” has 
usually been described as resulting in flattening of the T wave and in 
depression of the RS-T segment ® Such a statement is incomplete, as it 
describes only the epicardial pattern of severe endocardial ischemia 
(fig 2, stage 2, muscle strip on the left) It is also true, however, 
that this pattern is frequently seen in conditions associated with myo- 
cardial ischemia One must conclude that the endocardial surfaces are 
more vulnerable than other sections of cardiac muscle, a well known 
fact that has recently been confiimed again by experiments with the 
infusion of fluorescein sodium ^ 

Induced anoxemia or spontaneously occurring myocardial ischemia 
may reveal any of the types of changes in the S-T segment and the T wave 
in figure 2 ® Terminal inversion of the T wave without displacement of 
the R-T segment, apparently signalling predominant subepicardial 
ischemia, may occur in cases of hypertrophy of the left ventricle Typical 
examples of this kind of change in the T wave are indicated in figures 
3 and 4 and should be contrasted with the pattern of “coronary insuf- 
ficiency” of Master and others^'’*® 

Long-standing severe ischemia or sudden temporary cessation of the 
blood supply to one area may lead to necrosis of muscular tissue, which 
IS best seen in true myocardial infarction secondary to occlusion of a 
coronary artery When such destruction of tissue occurs, a number of 
new signs appear The electrocardiogram reveals, m addition to the 
changes of ischemia, a sharp reduction in the R wave of the QRS com- 
plex with the appearance of the Q waves in regions dominated by 
epicardial effects An epicardial lead then resembles a lead taken from 
the cavities (stage 3, fig 2), because the endocardium and the epicardium 
are separated by a layer of nonfunctionmg (necrotic) tissue which does 
not become involved in the process of activation The complex electro- 
cardiographic picture of myocardial infarction with (a) an excessively 
deep Q wave, (&) elevation of the RS-T segment and (c) changes in 
the terminal portion of the T wave resolves itself readily into evidence 
of necrosis and scarring, severe injury and milder states of ischemia 
(fig 5) These patterns may be recorded in succession when in 

4 Prinzmetal, M , Bergman, H C , Kruger, H E , Schwartz, L L , 
Simkin, B , and Sobin, S S Studies on the Coronary Circulation III Collateral 
Circulation of Beating Human and Dog Hearts with Coronary Occlusion, Am 
Heart J 35 689, 1948 

5 Hecht, H H , Abildskov, J , Bohn, R , and Focht, F S Observations on 
the Human Heart During Induced Hypoxia (the Ischemia-Injury Pattern), Am 
J Med 4 623, 1948 
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experimentally induced infarction an electrode is moved from the center 
of the infarct toward the penpher}^ ® They ma}' be seen m patients 
examined by serial precordial leads, and in uhom the inversion of the 
T wave (a sign of mild ischemia surrounding the infarcted region) is 
usually observed over a larger area than is elevation of the RS-T 
segment and the Q wave The} explain the succession of electrocardio- 
graphic changes over a period of time in patients recovering from such an 
episode Figure 6 illustrates the changes that occur in time and space 
m patients wnth myocardial infarction With the exception of Q waves 
which usuallv though not ahva}s indicate transmural necrosis, the 





Fig 3 — Myocardial ischemia with and without destruction of tissue, illustrated 
by electrocardiograms in the case of a male laborer of 55 with hypertensive heart 
disease associated with angina pectoiis All leads were taken on each occasion 
Leads I, Vi and Vb, made on Feb 13, 1948, revealed flat T waves with depression 
of the RT segment when the patient tvas at rest (“subendocardial ischemia”) On 
Februar}’- 29, the RS-T segment was normal, but terminal inversion of the T 
wave was noted (“subepicardial ischemia”) On April 16, posterior myocardial 
infarction occurred (transmural necrosis with “injury” effects — stage 3 in fig 2) , 
leads I and Vo were then similar to the first record Changes of this type may 
represent remote effects of the infarction or may indicate additional myocardial 
ischemia of the anterior endocardial suiface of the left ventricle 

changes are reversible If a patient m whom only changes in the T w’ave 
lemain from a previous episode of infarction is again subjected to the 

6 Wilson, F N , Johnston, F D , and Hill, I G The Form of the Electro- 
cardiogram in Experimental Myocardial Infarction IV Additional Observations 
on the Later Effects Produced by Ligation of the Anterior Descending Branch of 
the Left Coronarj' Artery, Am Heart J 10 1025, 1935 
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insult of ischemia, the pattern will revert to that of a more acute phase 
(fig 8) It is obvious that such behavior is of prognostic value ® 

The other changes noted m table 3 are related also to the desti uction 
of body tissue and to the intense inflammatory and regenerative reactions 
that follow A sharp reduction m the intensity of the first heart sound 
often associated with an early diastolic apical gallop rhythm, is commonl} 
noted Pulsus alternans may be present If Avork performance 
decreases as the result of the injury, the blood pressure falls and the 
intensity of the second sound likewise diminishes Fluoroscopic, kymo- 
graphic and electrokymographic examinations may reveal changes in 
the cardiac contour with local diminution of cardiac contraction, par- 
ticularly when the mfarcted area imolves the lateral cardiac surface 



Fig 4 — Myocardial ischemia without tissue destruction of the subepicardial 
type, illustrated by electrocardiograms in the case of a male office worker of 52 
with hypertensive heart disease and frequent anginal attacks 

On Dec 2, 1947, an essentially normal record was obtained {A) On December 
5 (5), the T wave appeared flat in lead I and showed terminal inversion in lead 
Vs, as indicated in g, figure 2 On April 2, 1948 (C) the record resembled that in 
A During an anoxia test performed a few days later (D), the T wave temporarilj 
reverted to the pattern of B, demonstrating that the changes in B were apparently 
caused by myocardial ischemia, presumably of the subepicardial type The spon- 
taneous changes occurred many times, and the response to the anoxemia test was 
repeated frequently Note that no shift in the RS-T segment occurred at anj 
time 

or when the heart is horizontally placed The intense regenerative 
reactions result m fever and leukocytosis a few da)’’s after the insult 
Some associated changes, such as the rise m the sedimenation rate, the 
temporary increase m the excretion of urobilinogen in the urine 
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Fig 5 — Origin of the components of the electrocardiogram (further explana- 
tion in text) The central area of necrosis, an electrically inert region, permits 
the escape of the potential variation of the endocardium to the surface As these 
are primarily negative in an otherwise normall 3 activated heart, deep Q waves 
occur in surface leads (a) The central region is surrounded by an area tliat 
is severely anoxic (“injury”) and maj or may not be incorporated into the final 
inert fibrotic scar As long as this region remains in the injured stage it becomes 
incompletely depolarized during diastole, which for reasons beyond the scope of 
this presentation results in elevation of the RS-T segment (b) The outer shell 
of the infarcted region is less intensely involved Moderate anoxia of tissue 
causes a certain delay of repolarization which in leads dominated by this region 
results in inversion of the terminal portion of the T w'ave (e) The dnision is 
arbitrary and changes w'lth time (fig 6) 





I ScAnmNG- (Q aiAVfs) 

Injury (ST l>isPcACCMtNr') 

Ischemia (changes tuTwAME} 

Fig 6 — The pattern of myocardial infarction, sequential changes in time and 
space The reversible changes of the S-T segment and the T wave may be 
correlated with the intensity of the ischemia present As healing progresses the 
area surrounding the central necrotic region returns to a functional state that 
approaches the normal (shift from a to d) Additional injury (induced anoxia) 
may cause a reversal to the acute phase if collateral circulation has not been 
adequately established (shift from d to a, as shown in figure 8) Solid black 
indicates necrosis, hatching, severe iSchemia (“injury”), and stippling, mild 
marginal ischemia 
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hyperglycemia, glycosuria and certam changes m the protein pattern, 
may perhaps be regarded as secondary to mild impairment of liver 
function rather than viewed as a direct result of tissue breakdown 

In table 4, the signs of tissue injury are contrasted with those 
denoting tissue destruction The subdivision of myocardial ischemia into 
these two groups has certain advantages over the time-honored division 
into “angina pectoris,” a clinical syndrome, and “coronary occlusion,” 
a pathologic entity There are intermediate states in which an exact 
division appears impossible on clinical grounds A reasonably definite 
estimate of the functional impairment that has resulted can usually be 
made if the signs of tissue destruction are contrasted with those denoting 
injury 

The term “ischemia” [stage 1, fig 2] and “injury” [stage 2, 
fig 2] are used in a quantitative sense, as m the experiments of 
Bayley, LaDue and York ^ They demonstrated that the various types 

Table 4 — Signs of Injuiy and Destruction of fissiie 

Tissue Injury 
Pain 

Changes in terminal portion of T wave ("ischemia") 

Displacement of RT junction (“injury”) 

Tissue Destruction 

Increase m body temperature, white cell count, 
sedimentation rate, evcretion of urobilmogen 
Decreased R waves, excessive Q waves 


of electrocardiographic changes described by many previous observers are 
a function of the intensity of the ischemia induced There is little doubt 
that this IS true for the human heart as well ® If the term “ischemia” 
IS replaced by “repolanzation delay” and “injury” by “flow of resting 
current” or “incomplete repolanzation,” the concept may be applied 
to changes in the T wave m general ®) 

7 Bayley, R H , LaDue, J S , and York, D J Electrocardiographic 
Changes (Local Ventricular Ischemia and Injury) Produced in the Dog by 
Temporary Occlusiorf of a Coronary Artery, Showing a New Stage in the 
Evolution of Myocardial Infarction, Am Heart J 27-164, 1944 

8 Hecht and others ® Johnston, F D , and Wilson, F N Electrocardio- 
graphic Findings in the Presence of Myocardial Injury, Mod. Concepts Cardiovas 
Dis 16 : (n p ) (June) 1947 Bayley, R H An Interpretation of the Injury 
and the Ischemic Effects of Myocardial Infarction in Accordance with the Laws 
which Determine the Flow of Electric Currents in Homogenous Volume Conduc- 
tors, and in Accordance with Relevant Pathologic Changes, Am Heart J 24*514, 
1942 

9 Hecht, H H On Changes of the T Wave and the RST Segment of the 
Human Electrocardiogram, Am Heart J 37 - 639, 1949 
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FUNCTIONAL TESTS 

It was stated that myocardial ischemia ma} be detected at rest only 
when present in advanced degree For an objective determination of the 
"point of tolerance” it is necessary either to decrease the ox^^gen supply 
still further or to increase the work performance (table 5) Functional 
tests devised with this in mind are not without danger, as the point of 
tolerance should be approached but must not be exceeded All these tests 
have the same end point the production of electrocardiographic changes 

Table S — Experimental Induction of Myocaidtal Ischemia 


Bj decrcaso In o\ygcn supply 
Anoxic anoxemia 

Beflex spasm of coronary arteries (duo to cold) 
By Increase fn nork requirements 
Exercise 

Administration of epinephrine 


Table 6 — Results of 200 Anoxia Tests Pei formed on 131 Patients 


Eesultof Test, 

Pcrccntnec of Tests Performed 

-* 


Diagnosis 

X uni her 
of 

Tests 

Number 

of 

Patients 

Pain 

and 

Electro 

cardio 

graphic 

Changes 

Electro 

cardio 

graphic 

Changes 

Pain 

^0 

Response 

Patient normal 

21 

21 

0 

0 

0 

100 

Neurosis (neurocirculatory 
asthenia) 

17 

13 

0 

12 

53 

) 

Myocardial ischemia with 
out tissue destruction (an- 
gina pectoris) 

94 

50 

44 

31 

10 


Myocardial ischemia with 
tissue destruction (my o 
cardial infarction) 

08 

47 

28 

38 

9 

25 

Totals 

200 

131 

30 

30 

12 (10 5») 17t 


* Percentage of tests resulting in pain In examples of myocardial Ischemia 
+ Percentage of tests resulting in last three diagnoses only 


or (much less reliable) the onset of precordial pain or its equivalent 
Increase in work performance is difficult to grade and hard to control 
An oxygen debt may occur if the point of tolerance is inadvertently 
exceeded This cannot be corrected immediately if the patient exercises 
or if epinephrine has been injected After some hesitation we have 
chosen to decrease the arterial oxygen supply artificially by the inhalation 
of a mixture of 10 per cent oxygen in nitrogen (87 per cent) and carbon 
dioxide (3 per cent) As oxygen saturation decreases very rapidly 
during the first five minutes and then remains relatively constant, definite 
evidence of myocardial ischemia is usually obtained during the first ten 
minutes of the test It is never earned over twentj’’ minutes If the 
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test IS modified from the original description by Levy and others to 
include a number of unipolar limb leads and precordial leads and if the 
test IS evaluated in accordance with the patterns illustrated in figure 2 
rather than by using arbitrary standards, a great deal of information may 
be obtained ® The experimental procedure allows the subject to be out- 
wardly at rest in the recumbent position, which greatly facilitates the 
study of such patients It permits instantaneous administration of 100 
per cent oxygen as soon as the point of tolerance is reached No oxygen 
debt is encountered, and the lowered arterial oxygen saturation, which in 
Salt Lake City amounts to 75 per cent of normal, is corrected within 
one minute The addition of carbon dioxide eliminated many objections 
that have recently been raised by tending to establish a uniform respira- 
tory rate and depth No lasting adverse reactions were encountered in 
over 300 tests, two thirds of which were performed on patients with 
myocardial ischemia with and without destruction of tissue Table 6 
gives the over-all results of the test in the first 200 instances, table 7 

Table 7 — Practical Value of the Anoxia Test 


■Differential diagnosis ot precordial pain 
Estimation of “point of tolerance” 
Estimation of rate of recovery (prognosis) 
Estimation of therapeutic procedures 


illustrates how such a functional approach may be of value in evaluation 
of the diagnosis, therapy and prognosis of myocardial ischemia 

PROGNOSIS 

From the clinical course in cases of advanced degrees of myocardial 
ischemia, and by the use of a functional approach only, as outlined, 
It became apparent that the prognosis m such cases does not depend on 
the location or the severity of the original insult but on (a) the size 
and penetrance of the lesion and (6) the speed and efficiency with which 
collateral circulation develops In severe ischemia with or without 
destruction of tissue, the size of the lesion can be estimated from the 
number of precordial and esophageal leads involved in the process 
When the changes are confined to the R-T segment and the T wave 
but other signs pointing to destruction of tissue are noted, nonpenetrating 
myocardial infarction may be present Such infarcts are benign when 
they involve the epicardial surface, they are almost always fatal when 
they spread endocardially In general, of course, the more severe the 
degree of ischemia and the more extensive the involvement of the heart 

10 Levy, R L , Williams, N E , Bruenn, H G, and Carr, H A The 
“Anoxemia Test” in the Diagnosis of Coronary Insufficiency, Am Heart J 21 634 
1941 
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muscle m the process, as estimated from the electrocardiogram, the 
poorer the outlook, yet, there are significant exceptions There are 
patients who display severe ischemia with injur}^ as demonstrated by 
upward displacement of the R-T junction, continuously for months and 
years An extreme example of this kind is illustrated in figure 7 In 
this case, severe myocardial ischemia of the “injury” type (stage 2, fig 
2) was present over a four year period Katz described similar 
instances The changes m such patients depend on the presence of a 
severely ischemic region which fails to improve but is also not converted 
into inactive scar tissue Such records are usually the result of extreme 


I 

6 IZ 40 

n 

nr 

X 

t3sJ\e3^ 

10 26 42 

K 

nr 

X 

\ 

Cirt/baca 

€0 44- 

IT 

nr 

Vr 

iiqcb/W^ 

Vf 

7X 

6 i:. 

40 

Vi 


V 4 

Vs 

i 

u 

10 26 42 

1 






6 € 

44. 




1 i 

J 

1 



Fig 7 — ^Unretouched tracings (time lines omitted by overexposure) showing 
prolonged myocardial injury with permanent elevation of the S-T segment m the 
case of a female infirmary inmate of 65 with frequent attacks of angina pectoris 
Piecordial leads taken over a four year interv^al regularly display a pattern sug- 
gestive of “recent” myocardial infarction It is assumed that inadequate collateral 
circulation arrested the usual electrocardiographic evolution at stage b of figure 6 
Similar cases of much shorter duration were reported by Katz n and Wilson and 
others (Am Heart J 27 62 [fig 25], 1944) 

ischemia caused by an almost complete occlusion of a coronary artery 
with a pinpoint lumen A trickle of blood rinsing such regions appar- 
ently interferes with the development of an adequate collateral circula- 


11 Katz, L N Electrocardiography, ed 2, Philadelphia, Lea & Febiger, 
1946, p 369 
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tion If, on the other hand, in subjects recovering from the effects of 
myocardial infarction the pattern of the electrocardiogram as illustrated 
in figure 6 reverts from stage d to stage h, it is assumed that new injury 
has occurred or that an extension of the mfarcted region has taken place 
If it occurs spontaneously it must be regarded as an ominous sign It 
may be experimentally induced in patients who have recovered and are 
subjected to an anoxia test The temporary reversal during induced 
hypoxia twenty-five days after an episode of myocaidial infarction in a 
woman of 69 is illustrated m figuie 8 The reappearance of the pattern 
of acute injury during the test indicates that an adequate collateral 
circulation has not been fully developed In such patients, the point of 
tolerance is, therefore, easily exceeded, and the activities of subjects 
displaying such a reaction should be severely restricted In other cases, 
no changes occur during the test, as early as one month after the original 
insult It may be assumed that adequate collateral circulation has been 
established It is suggested that such a functional approach may be of 
help in the evaluation of the disorders and in the rehabilitation of sub- 
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Fig 8 — Response to induce anoxia in myocardial infarction in the case of a 
housewife of 69 Myocardial infarction occurred four weeks prior to the anoxia 
test No pain was signaled, but the response reverted from stage d to stage b of 
figure 6, suggesting incomplete revascularization of the area surrounding the 
infarct (Only lead Vr is reproduced) 

jects who have suffered from one or more episodes of myocardial infarc- 
tion It IS for this reason that the anoxia test has become a standard 
procedure m our patients with myocardial infarction on discharge from 
the hospital and at regular periods thereafter In some instances, we 
have found that the original ischemic area remained unchanged during 
the test but that areas remote from the original site responded with an 
ischemic pattern This response may point to the existence of additional 
regions with impaired blood supply The prognosis should be guarded 
for such patients and their activity restricted 

It IS fortunate that even in a normal heart an abundant collateral 
circulation exists It remains dormant until a sudden obstruction of a 
major pathway permits the opening of preformed collateral channels^ 
A gradual reduction in arterial blood supply is apparently a much less 
efficient stimulus than sudden cessation of flow Consequently, some 
patients with myocardial ischemia with destruction of tissue appear to 
tolerate the effects of anoxia better than subjects who suffer from 
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ischemia w ithout destruction This clinical impression is supported by 
the observation that 25 per cent of the patients for whom the test was 
performed fiom a few weeks to a few months after the infarction 
showed neither electrocardiographic nor subjective evidence of further 
impairment during the test, while this was true of only 9 per cent of 
patients w'lth apparent ischemia but without infarction (table 6) 
The importance of an adequate collateral circulation is demonstrated 
by 2 examples (fig 9) In both cases, complete occlusion of the descend- 
ing branch of the left coronary artery was demonstrated at autopsy A 
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that in the first patient adequate filling of the region usually supplied 
by the left coronary artery had been accomplished from the opposite side 
The heart was functionally competent, and with the exception of a scar 
the effect of the ischemia had been completely overcome In the second 
case, compensatory adjustments failed and a large, completely ischemic 
region involving major portions of the left ventricle led to intractable 
heart failure and to death It is clear that a functional test from which 
conclusions may be drawn regarding the adequacy of the collateral 
circulation following a major attack of ischemia should prove to be a 
valuable tool m the guidance of such patients 


TREATMENT 

In the first case (fig 9 5), no specific treatment was instituted 
In fact, the attack was not recognized , yet, a functionally adequate result 


Table 8 — Treatment of Myocardial Ischemia 


Increase m oxygen supply 
Administration of oxygen 
Administration of nitrites 
Parenteral administration of amlnophyliine 
Administration of alcohol (large doses of papaverine [?]) 
and possibly of khellin) 

Oorrection of underlying associated diseases 
Decrease In work performance 
Sedation 
Relaxation 

Active decrease in metabolism 


ensued Minor degrees of ischemia secondary to changes other than 
those occasioned by diseases of the coronary arteries usually are relieved 
on recovery from the initiating process As demonstrated, complete 
occlusion of a coronary artery is also not infrequently followed by ade- 
quate functional recovery It is less well recognized that patients with 
ischemia due to narrowing of the coronary arteries (or with angina 
pectoris) m the mam also improve spontaneously or on the institution of 
a few simple measures (table 8) Unless carried out over long periods 
of time, the evaluation of agents alleged to cure angina pectoris is 
extremely difficult At present, it may be said that quick-acting vaso- 
dilators are certainly beneficial in the acute attack Unless they decrease 
peripheral resistance precipitously, they tend to increase the oxygen 
supply to the heart muscle If they are frequently taken and if at the 
same time the work requirements of the heart muscle are reduced by 
sedation, purposeful rest or, in an occasional case, by decreasing metabolic 
requirements with thiouracil derivatives, the discrepancy between oxygen 
supply and work requirements may be overcome and the patient restored 
to a useful life 
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There are no agents or practical pi oceclures, howevci , that will con- 
sistently promote collateral circulation, increase oxygen uptake of the 
heart or otherwise correct the results of the discrepancy between oxygen 
supply and work requirements It is significant that when such sub- 
stances aie mtioduced it is stated that treatment is to be continued for 
months at a time During such prolonged periods of observation spon- 
taneous improvement is likely to be observed, pai ticularly if the patient 
has been instiucted carefully to record the frequency of his attacks and 
the number of glyceryl trinitrate tablets consumed This leads the patient 
to discover the factors in exceeding the point of tolerance which cause an 
increased demand for vasodilators Such eftorts will be consciously 
or unconsciously avoided If it is insisted that no treatment other than 
mild sedation and the administration of glycer}! tiimtrate be instituted 
for several months before the patient is placed on a new foim of treat- 
ment, and if the patient is asked to chart his course caicfully, spontaneous 
"improvement” is the rule lather than the exception In spite of 
apparent improvement, in some cases the response to the anoxia test 
remains unaltered over the years This implies tliat in these subjects 
collateral circulation has not appreciably increased but that the patient 
has learned to reduce his activity to below the point of tolerance In 
other examples, actual improvement may be demonstrated by the patients’ 
increased tolerance to artificially induced hypoxia In either case, it may 
be said that myocardial ischemia show's an inherent tendency to spon- 
taneous improvement in the majority of patients who adjust their activi- 
ties to their disease 

SUMMARY 

1 Many factors upset the balance between oxygen supply and work 
requiiements of the heart muscle This results in general or local myo- 
cardial ischemia Diseases of the coronary arteries are the most 
important but not the only factors leading to the appearance of the 
syndrome 

' 2 The syndrome of myocardial ischemia is characterized by pain, 

electrocardiographic changes and certain remote reactions secondary to 
tissue destruction Pam is an unreliable guide The electrocardiographic 
changes are manifold and in the less severe stages involve only the S-T 
segment and the T wave They are determined by the intensity of the 
process and by the location of the lesion with respect to the recording 
electrodes “Delay of repolarization” involves the T wave proper, 
“incomplete repolarization” (with flow of resting currents during 
diastole) modifies the RS-T segment The direction of the changes with 
respect to the isoelectric base line of the electracardiogram is determined 
by the location of the predominantly ischemic region “Subendocardial” 
and “subepicardial” involvement may thus be contrasted 
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3 In myocardial infarction, the signs of gross tissue destruction are 
added to those of myocardial ischemia It is therefore suggested that 
the term “myocardial ischemia without tissue destruction’’ be used to 
define angina pectoris and “myocardial ischemia with tissue destruction” 
to denote myocardial infarction The new terms allow an estimation of 
the functional impairment of intermediate clinical states m which the diag- 
nosis of “severe angina pectoris” or “coronary occlusion” cannot be made 
with certainty 

4 The “point of tolerance” defines the limits of cardiac reserve In 
decompensated ischemia, the signs and symptoms appear when the patient 
is at rest If an appreciable cardiac reserve is still available, an objective 
diagnosis can only be made by appropriate functional tests The inhala- 
tion of a mixture of a small amount of oxygen with nitrogen and carbon 
dioxide m conjunction with a detailed electrocardiographic examination 
IS suggested as a useful and relatively harmless procedure 

5 Alterations in the electrocardiogram during the test m patients 
who have suffered an episode of myocardial infarction depend largely on 
the degree of revascularization The result of the test in such patients 
may allow certain limited prognostic conclusions 

6 Myocardial ischemia from any cause tends to improve spontane- 
ously m many instances Under palliative treatment, the majority of 
patients may be returned to a useful life once they have learned to adjust 
their activities to their limitations 
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T he importance of cholme as a dietary factor was first detected 
m depancreatized dogs which were given insulin over a long 
period It was found that choline was able to inhibit the development 
of fatty liver in such animals ^ Later it was shown that choline is 
generally an essential dietary factor, playing an important role in fat 
metabolism ~ As diabetes mellitus represents a disease with disturbances 
not only m the carbohydrate metabolism but also changes in the fat and 
protein metabolisms, it can be assumed that in this case also the choline 
plays some part after acting as a general regulator in the fat metabolism 
It was shown by Conte-Marotta ^ that choline given orally in large dosage 
is able to decrease the rate of development of ketone bodies in white 
rats with phlorhizin diabetes Paul, Daum and Kemp,^ on the other 
hand, were able to show that hyperlipemia in diabetes mellitus disappears 
after administration of choline Pelnei, Davidson, Waldman and Mar- 
golis ® reported that 18 diabetic patients were successfully treated with 
choline, whereas 8 did not respond to the medication 

From the Department of Metabolic Research, Wenner-Grens Institut, Stock- 
holms Hogskola 

1 Best, C H , Ferguson, G C, and Hershey, J M Choline and Liver 
Fat in Diabetic Dogs, J Physiol 79 94-102, 1933 

2 (a) Best, C H , and Lucas, C C Choline — Chemistry and Significance 
as a Dietary Factor, in Harris, R S , and Thimann, K V Vitamins and 
Hormones Advances in Research and Applications, New York, Academic Press, 
Inc, 1943, vol 1, pp 1-58 (b) Jukes, T H Choline, Ann Rev Biochem 

16 193-222, 1947 

3 Conte-Marotta, R Influenza della colina sulla chetonuria. Arch di sc 
biol 24 396-398, 1938 

4 Paul, W D , Daum, K, and Kemp, C R The Action of Choline on 
the Blood Lipid Fractions in Cirrhosis of the Liver, Diabetes Mellitus and 
Related Conditions of Disturbed Fat Metabolism, J Iowa M Soc 37 146-lSS, 
1947 

5 Pelner, L , Davidson, B , Waldman, S , and Margolis, R The Role 
of Cholme Chlorine in the Treatment of Certain Cases of Diabetes Mellitus, 
New York State J Med 48 523-524, 1948 
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Little IS known about the choline metabolism m diabetic patients 
Lmdberg and Mollerstrom ° found an increased excretion of choline in 
the urine of some diabetics They used the periodate precipitation 
method of Roman for the analyses This method is known to possess 
very little accuracy, giving values that are too high and uncertain even 
in normal subjects In the study of the metabolism of choline m 
diabetic patients, we first investigated the urinary excretion of choline 
by a more accurate and sensitive method 

EXPERIMENTAL STUDY 

Method — A quantitative estimation of choline in biologic materials 
can be made only by means of an accurate method which is highly 
sensitive and specific The known chemical methods are unsatisfactory 
in this respect They have been discussed and criticized in detail by 
Best and Lucas and by Borglin ® The latter carried out careful investi- 
gations with the urine of white rats and of man on a large scale and found 
that only the biological methods can be used for investigations of this 
type Schlegel ® investigated the choline content of the blood in man 
and arrived at the same conclusion 

The principle of this method is the acetylation of the choline mto the 
more active acetylcholine and determination of the latter by pharmacologic 
titration In the course of this work we selected the biologic method 
using surviving rabbits intestine for estimation of the acetylcholine 
The experiments were carried out mainly m accordance with the 
description given by Borglin,® with slight modifications as described 
below 

Preparation of Urine The preparation of the urine samples and the acetylation 
were carried out exactly according to the technic mentioned Twenty-four hour 
samples were collected under toluene from both diabetic and normal persons, 
the pvL made acid to litmus and 10 cc samples taken for analysis The urine 
was treated with alcohol, centrifuged and the water-alcohol solution evaporated 
under reduced pressure at 80 to 90 C to about 0 5 cc To the residue, 15 cc 
of acetic anhydride was added and refluxed on a water bath for twelve minutes 
(Abdon and Ljuingdahl-Ostberg The excess of acetic anhydride was 

6 Lmdberg, O , and Mollerstrom, J Ueber Cholinausscheidung bei Diabetes 
mellitus, Naturwissenchaften 31 65-66, 1943 

7 Roman, W Eine chemische Methode zur quantitativen Bestimmung des 
Cholins und einige physikalisch-chemische Daten des Cholins und seiner Salze, 
Biochem Ztschr 219 218-231, 1930 

8 Borglin, N E On the Excretion of Choline in Urine, Acta pharmacol 
et toxicol (supp 1) 3 1-123, 1947 

9 Schlegel, J U Variationer i serumcholinindholdet hos mennesker, 
Copenhagen, Ejnar Munksgaards Forlag, 1948 

10 Abdon, N O , and Ljungdahl-Ostberg, IC A Method for Quantitative 
Determination of Acetylcholine Precursor 'and Free Acetylcholine in Tissues, 
Acta physiol Scandinav 8 103-121, 1944 
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distilled off at reduced pressure to about 1 cc Ihe lemaining solution was 
diluted with several cubic centimeters of distilled water, and the acetic anhydride 
was removed by means of repeated washing witli ether Finally distilled water 
was added to the samples until the volume amounted to 15 cc, and they were 
kept in a refrigerator at — 20 C until the biologic estimation was made 

Preparation of Food Samples Extraction and acetylation of total choline in 
food was carried out according to the description given by Fletcher, Best and 
Solandt A daily diet for one person was collected, minced and mixed very care- 
fully, the whole amount weighed and 50 Gm taken for analysis The sample 
was refluxed with 500 cc of 18 per cent hydrochloric acid for one hour After 
cooling, the mixture was made up to 1,000 cc and filtered and 10 cc treated in 
the same way as the urine 

Estimation of Choline The biologic estimation was carried out with rabbit 
intestine The animals were killed after being kept for twenty-four hours wathout 
food, the duodenum and the upper part of the jejunum were taken out immedi- 
ately after killing, w'ashed and kept m a refrigerator for twenty-four hours in a 
physiologic solution of the following composition 



Gra or Cc 

Sodium chloride 

80 

Potnsslum chloride 

02 

Calcium chloride (anhydrous) 

02 

Magnesium chloride (anhjdrous) 

01 

Thvleo distilled water to make 

1,000 0 


A piece of intestine 10 to IS mm long was placed in a SO cc Magnus vessel 
which was mounted in a water bath at temperature of 38 C The Magnus vessel 
contained the same physiologic solution with 1 Gm of dextrose and 1 Gm of 
sodium bicaibonate added to each liter A mixture of 93 5 per cent oxygen 
and 6 5 per cent carbon dioxide was bubbled through the solution The contrac- 
tions of the intestine were registered on a suitable kjmograph 
The titration of acetylcholine m the sample was carried out in the following 
way The addition of a given amount of the test solution caused a contraction, 
the height of which was just between the heights of contractions caused by two 
different known amounts of acetylcholine The standard solution of acetylcholine 
used was freshly prepared and contained 1 microgram to each cubic centimeter 
Attention was paid to the fact that increasing amounts of acetylcholine produce 
different contractions, the heights of which give an asymptotic curve The 
amounts of test solution and acetylcholine standard solution were therefore selected 
so that the height of the contractions came within the rising part of this asymptotic 
action curve In this way it was easy to obtain the actual rates by simple inter- 
polation Each amount of known and unknown acetylcholine solution was added 
at least twice and mean values taken After each application of standard and 
test solutions, the intestine in the Magnus vessel wms washed twice with the 
physiologic solution at 38 C 

Accuracy of Estimate The accuracy of the method was controlled 
m different ways In some experiments two parallel samples, each of 
10 cc , were taken from the same urine, acetylated and examined 
separately with different intestines The results are given in table 1 It 
will be seen that the highest difference between two parallel estimations 

11 Fletcher, J P , Best, C H , and Solandt, O M The DistribuUon of 
Choline, Biochem J 29 2278-2284, 1935 
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IS about 15 per cent The other question as to the accuracy of the 
method is whether the choline in the urine samples is completely con- 
verted into acetylcholine This problem was investigated m the follow mg 
way A 10 cc sample of mine was acetylated and the acetylcholine esti- 
mated Then known amounts of choline hydrochloride were added to 
the same urine and the estimation repeated The results, given in 
table 2, show the acetylation to be complete 

Results — ^The subjects used in these expeiiments were given the same 
hospital diet This was plentiful (over 3,000 calories daily), and in 
most cases it was not completely consumed The total choline content 
of the daily diet was estimated for two days The results are given in 
table 3 A corresponding value could be obtained also by simple com- 

Table 1 — Values Obtained in Parallel Estimations of Choline Content in 10 Cc 

Samples of Uiine 


Choline Content, 

Micrograms Difference 

J. . - — -Jl . 


Experiment 

No 1 

No 2 


Percentage 

1 

114 

11 2 

03 

27 

2 

47 2 

43 0 

42 

98 

3 

20 0 

17 3 

27 

15 5 


Table 2 — Determination of Choline Content When a Known Amount of Choline 
IS Added to a 10 Cc Sample of Urine 


Choline Chloride, Difference Between Calculated 

Micrograms and Bound 

- — ^ — I . I -A . p — 


Added 

00 

Pound 

421 

fiR 

Percentage 

10 0 

57 5 

54 

9 4 

30 0 

78 0 

69 

12 2 


putation on the basis of the table given by Borghn,® presenting the 
choline content of the most usual Swedish foods The choline content of 
the hospital diet according to this table was calculated for six consecutive 
days and values fioiii 280 to 780 mg a day (average 520 mg a day) 
were obtained 

Borglin found that the ordinary Swedish hospital diet contains 
between 300 and 500 mg of choline daily, on occasional days up to 800 
mg Our own results tally with these figures Furthermore, Borglin 
found in investigations on many healthy subjects in Sweden that the 
daily choline excretion in the urine corresponds to about 0 5 to 1 per 
cent of the total choline consumed with the food Regarding these 
results of Borglin’ s and our own results given in table 3, it can be 
assumed that for the patients examined by us normal rates of choline 
excretion are 5 mg or less, whereas values over 5 0 mg indicate 
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increased choline excretion Table 4 shows the results of estimations 
of choline in the daily urine in some diabetic patients and in healthy 
persons on the same diet It will be seen that in some cases the amount 
of choline in the daily urine is much higher than the 5 0 mg mentioned , 
in other cases it is within normal limits The healthy subjects excreted 
less than 5 0 mg of choline daily When the ratio of the excreted 
choline to the choline consumed with the food is computed as a percentage 
(on the basis that about 500 mg of choline is consumed with the food 


Table 3 — Chohnc Content of Daily Hospital Diet 


Daya 

10/29/48 

10/30/48 


Collnc Content 

Mean Value, 

(Bound + Free), Mg 

Mg 

003 0 

632 6 

CCOO 

£ 

488 0 

404 0 

440 0 



Table 4 — Excretion of Choline in Urine of Diabetic and of Normal Subjects 

for Three Consecutive Days 


Subject 

No 1 

No 2 

No 8 

Diabetic 




H J 

10 30 (2 !)• 



D 0 0 

14 45 (2 9) 



L K A 

18 80 (3 8) 



J A 

GSR 

2 12 (0 4) 

3 90 (0 8) 

3 10 (0 0) 

S D J 


8 10 (0 0) 

4 16 (0 8) 

0 Q 


4 65 (0 9) 

2 82 (0 6) 

K 0 

001 (01) 



G A 


2 76 (0 6) 

2 SO (0 0) 

H S 


0 30 (1 8) 

1 40 (0 3) 

D G 


1 88 (0 4) 


B G 



5 20 (1 1) 

Normal 




0 S 


2 91 (0 6) 

8 so (0 8) 

T C 



2 22 (0 4) 


* Figures in parentheses represent the ratio between consumed and excreted choline 
(expressed as a percentage on the assumption that 500 mg of choline Is Ingested with the 
food dally 


daily), the values for diabetic subjects are 01 to 3 8 per cent and for 
healthy subjects 0 4 to 0 8 per cent As previously mentioned, the 
physiologic values range up to 1 0 per cent It will be seen also from 
table 4 that the amount of choline in the daily urine is not stable 
Furthermore, it varies so much that it is difficult to obtain a true picture 
of the choline excretion when only the values for one or two days are 
considered Therefore, it was necessary to follow the daily urinary 
excretion in diabetic and in normal suojects for several days to obtain 
more figures for statistical evaluation Table 5 presents the values 
obtained in experiments of this type The figures shown in table 5 were 
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evaluated statistically and the significant differences between the values " 
for each subject are given m table 6 As to the tables 5 and 6, the 
diabetic subjects can be divided into two groups One group (patients 
J A and BA) had choline excretion which corresponds to the normal 


Table 5 — Ui inary Excrehon of Cholme by Diabetic and by Normal Subjects 

Over a Period of Several Days 




Type of 










Age, 

Dm 



Choline Excretion, Mg per Day 
















t 









Diabetic 












J A ' P 

68 

B 

2 91 

212 

0 90 

170 

2 03 

176 

2 68 

363 

222 

BA M 

45 

A 

3 22 

130 

108 

2 32 

2 63 




212 

HI P 

69 

B 

7 40 

6 05 

600 

10 30 

610 

860 

8 26 


7 40 

NO M 

42 

B 

11 88 

7 65 

10 34 

6 76 

6 16 

10 67 



8 92 

L K A M 09 

A 

6 30 

4 90 

4 90 

18 80 

9 50 

10 00 

12 00 

18 15 

10 44 

D K 0 M 88 

A 

8 60 

6 89 

11 34 

14 48 

20 00 

20 93 

10 33 

11 32 

12 35 

Normal 












D J M 85 


0 82 

125 

190 

1 85 





1 46 

N N M 42 


120 

1 65 

160 

2 30 





1 66 

LG M 60 


165 

170 

176 

2 40 





188 

* Type A indicates diabetes 

with excretion 

of ketone bodies, 

type 

B, diabetes without 

excretion of ketone bodies 











Table 6 — 

Mean Values (M), 

Standard Error of Mean Values (jix) and 




Significant Differences 











Significant Differences t 

A 



Subject 

M 

fix* 

'j A 

BA 

HI 

N 0 

LK A 

DKO 

D J 

NN 

LG ' 

J A 

2 22 ± 0 284 


0 20 

619 

6 15 

4 19 

4 90 

1 99 

1 61 

104 

B A 

2 12 ± 0 412 

0 20 


6 06 

6 03 

419 

4 90 

1 36 

101 

0 54 

H I 

7 40 ± 0 957 

5 19 

5 06 


107 

140 

2 19 

600 

688 

609 

N 0 

8 92 ± 1 048 

616 

603 

107 


061 

1 50 

602 

6 81 

662 

L K A 

10 44 ± 1 940 

4 19 

4 19 

140 

061 


068 

4 85 

4 48 

4 88 

D K 0 

12 35 ± 2 046 

4 90 

4 92 

219 

160 

068 


6 29 

619 

610 

D J 

1 46 ± 0 254 

1 99 

136 

600 

6 92 

485 

5 29 


192 

139 

N N 

1 66 ± 0 109 

161 

1 01 

688 

6 81 

4 48 

5 19 

192 


0 85 

L G 

1 88 ± 0 165 

104 

0 54 

6 69 

662 

4 38 

510 

1 39 

085 





V ” 

T Significant difference = 

+ /IX2^ 

Values above 4 00 are considered statistically significant 


The significant differences between the values for daily choline excretion 
in these patients and those in normal subjects are 1 99, 1 61, 1 04 and 
1 36, 1 01, 0 54 respectively This means that there is a full agreement 
between the two groups regarding the choline output In the other 4 
diabetic subjects the rate of choline excretion is higher than normal 
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The difference between the two gi oups is significant statistically m each 
case, as the values for significant differences ai e always above 4 00 

COMMENT 

The accuracy of the biologic method of choline estimation has been 
established by several investigations (Best and Lucas,-® Borglin® and 
Schlegel ®), and m our own experiments it was also shown to be reliable, 
giving true values for the choline content of the urine As mentioned in 
the introduction, the aim of this investigation was to obtain an idea as 
to the choline metabolism in diabetic persons Very little is known 
about what happens to choline consumed with the food It'is certain 
that the choline comprised in the dail}^ diet plays an important part in the 
fat metabolism , it becomes a part of the lecithin molecule and is partly 
converted into dimethylammoethanol, yielding a labile methyl group, 
and partly oxidized to betaine aldehyde and betaine, but neither its 
ultimate fate nor the connection between these reactions is completely 
known About 0 5 to 10 per cent of the choline consumed with the 
food IS excreted unchanged in the urine, whereas 99 0 to 99 5 per cent 
takes part in the metabolism on other routes Therefore, if one intends 
to study the metabolism of choline in diabetic subjects, it is first necessary 
to investigate the per cent ratio between the choline consumed and that 
excreted in these subjects 

As a basis for calculation of the excretion of choline in healthy sub- 
jects who eat ordinary Swedish food, we took Borghn’s results supple- 
mented by some investigations carried out by us Borglm made many 
investigations i egardmg the choline content of foodstuffs and the choline 
excreted in the urine and found that the usual S\vedish diet contains 
on an average 300 to 500 mg of choline daily Normal healthy persons 
consuming the common Swedish diet eliminate choline m the urine 
in amounts varying from 2 to 4 mg daily , m occasional cases only is 
this average a little higher These figures represent about 0 5 to 10 
per cent of the daily choline intake 

The diabetic patients in our hospital had generally had a diet com- 
posed of the usual Swedish food, without restrictions as to amount and 
composition The amount of choline m a daily portion of this food 
according to our analyses averaged 564 mg , which represents the highest 
figure possible, as maximum amounts of food were used for choline 
estimations These amounts could usually not be consumed by the 
patients By way of control, healthy subjects without metabolic disorders 
were selected, t^ome of whom were given the same diet, while others ate 
ordinary Swedish food outside the hospital All the normal subjects 
showed an excretion lower than 1 per cent of the daily choline intake 
On the average, the values were not higher than 4 mg, and all were 
lower than 5 mg 
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It seems also that under physiologic conditions, the choline output 
shows only a small variation up to 5 mg daily Values averaging over 
5 mg can be taken to indicate an abnormal choline metabolism 

In some diabetic patients we found the choline excretion to be 
increased for several days, and in this case the means were higher than 
5 mg The difference between the figures obtained for these patients 
and those obtained for normal subjects was also statistically significant 
This means that in such cases one is obliged to assume a pathologic 
choline metabolism On the other hand, we found a normal choline output 
in some diabetic patients, and the figures also agree statistically with 
those for normal subjects Our experiments were too few to permit a 
statement about the percentage of diabetic persons with an increased 
choline output, nor can we give an opinion about the relation between 
the level of choline excretion and clinical symptoms of diabetes mellitus 
It seems, however, that m the cases investigated no relations obtained 
between the choline output and the excretion of ketone bodies This 
observation needs further confirmation Also, the question of the 
influence of insulin on the choline excretion in the urine of diabetic 
persons needs further investigation 

SUMMARY 

The daily choline excretion in the urine was investigated in diabetic 
and in healthy subjects The estimation of choline was carried out by 
acetylatmg the choline and estimating the acetylcholine with surviving 
rabbit intestine In healthy subjects values up to 5 mg per day were 
noted, whereas m some persons with diabetes melhtus the choline out- 
put was found to have increased and showed a statistically significant 
difference from the values for normal subjects No correlation was 
found to obtain between the level of choline excretion and diabetic 
symptoms The importance of an increase in choline excretion as a 
symptom of disorders in the choline metabolism is discussed 

12 The sodium sulfosalicylate test for albumin m the urine used in this 
investigation gave negative results in all the diabetic patients 
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M ultiple idiopathic hemorrhagic sarcoma is a chronic disease 
with characteristic cutaneous lesions and, occasionally, widespread 
internal involvement It was first described b}' Kaposi in 1872, and, 
although the disease is relatively rare, the hteratuie on the subject has 
been copious Kren ^ wiote a 113 page monograph with 10 pages of 
references, and twenty-four synon}ms ha^e been listed for the disease 
In 1932, Dorfell - searched the literature and found reports of 356 bona 
fide cases, of which only 21 had occurred in females Choisser and 
Ramsey,® in 1939, stated that 600 cases had been reported since 1872 
Persons of Jewish extraction are particularly though not exclusively 
affected, and most patients come from Russia, Poland, or Italy and are 
of the laboring class Lowenthal,'* in 1938, recorded a case in a full- 
blooded Negro and stated that only 3 similar cases had been reported 
previously , Perslcy and Lisa ° reported another in 1944 

The disease generally appeals after the age of 40, and the highest 
incidence is in the sixth and seventh decades of life, but it occurs in 
younger age groups Denzer and Leopold ° reported a fatal case in a 

From the Department of Dermatology, Columbia University College of 
Physicians and Surgeons, and the Vanderbilt Clinic 

1 Kren, O , in Jadassohn, J Handbuch der Haut- und Geschlechtskrankheiten, 
Berlin, Julius Springer, 1933, vol 12, pt 3, pp 891-1004 

2 Dorfell, J Histogenesis of Multiple Idiopathic Hemorrhagic Sarcoma 
of Kaposi, Arch Dermat & Syph 26 608-634 (Oct ) 1932 

3 Choisser, R M , and Ramsey, E M Angioreticuloendothelioma (Kaposi’s 
Disease of the Heart), Am J Path 15 155-178 (March) 1939 

4 Lowenthal, L J A Multiple Idiopathic Hemorrhagic Sarcoma of Kaposi, 
Arch Dermat & Syph 37 972-974 (June) 1938 

5 Persky, B P , and Lisa, J R Multiple Idiopathic Hemorrhagic Sarcoma 
of Kaposi in a Full-Blooded Negro, Arch Dermat & S 3 'ph 49 270-272 (April) 
1944 

6 Denzer, B S , and Leopold, H C Idiopathic Hemorrhagic Sarcoma 
(Kaposi), Am J Dis Child 52 1139-1147 (Nov) 1936 
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child of 4^ MacKce and Cipollaro ^ stated that the duration of the 
disease ranges from one to twenty-five yeais but that the aveiage patient 
suivives only five to ten 3 ^eais, and that death is often attributable to 
hemorrhage and emaciation fiom visceial involvement 

The initial lesions commonly appeal on the extiemities (especially 
the legs) as reddish oi puiplish nodules of fiim consistency which may 
coalesce into infiltiated plaques Latei lesions may appear anywheie 
on the skin and sometimes on mucous membranes Pautrier and Diss ® 
desciibed a case in which the lesions began as small, coloiless, painful 
hypodeimal nodules which were detected only by palpation and latei 
assumed the characteiistic violaceous hue Howevei, the eaily cutaneous 
lesions aie almost alwa 3 's visible and aic not oidmaiily painful In the 
case repoited by Jessup," the only detected lesions weie on the scalp and 
forehead, and sections showed cells invading the lumen of a large vein 

Autopsies have frequently slioivn that almost any oigan may be 
invaded In a number of instances, theie has been visceial involvement 
without any demonstrable changes in the skin Choisser and Ramsey " 
described 2 cuiious cases without cutaneous lesions in which tumors 
located within the right auricle caused a ball valve type of obstiuction at 
the tricuspid oiificc which was lapidly fatal Aegerter and Peale^° 
recorded a case in which death lesulted fiom a 1,000 cc tamponade due 
to hemoiihage and stated that when the disease was piimaiily of the 
viscera it was usually not piesent in the skin Nesbitt and otheis,^^ m 
1945, obseived disseminated lesions m a fatal case without cutaneous 
involvement and noted that m no pieviously lepoited case had a patient 
shown lesions of the brain and the thyi oid gland Dorfell " mentioned 
that the panel eas is not infiequently involved 

Kaposi’s saicoma and the lymphomas occasionall 3 ’- appeal together, 
as in the case of Sachs and Gray,^- in which lesions of Kaposi’s sarcoma 
were noted in the uppei cutis and an infilti ate of lymphatic leukemia was 
evident in the lowei cutis Death was attiibuted to the leukemia In 

7 MacKcc, G M , and Cipollaro, A C Idiopathic Multiple Hemorrhagic 
Sarcoma (Kaposi), Am J Cancer 26 1-28 (Jan) 1936 

8 Pautrier, L M , and Diss, A Kaposi’s Idiopathic Sarcoma Is Not a 
Genuine Sarcoma but a Neurovascular Dysgenesis, Brit J Dermat 41:93-105 
(March) 1929 

9 Jessup, DSD Kaposi’s Sarcoma, Am J Cancer 31 S56-S62 (Dec ) 1937 

10 Aegerter, E E, and Peale, A R Kaposi’s Sarcoma, Arch Path 34:413- 
422 (Aug) 1942 

11 Nesbitt, S , Mark, P F , and Zimmerman, H M Disseminated Visceral 
Idiopathic Hemorrhagic Sarcoma (Kaposi’s Disease) Report of Case with 
Necropsy Findings, Ann Int Med 22 601-605 (April) 1945 

12 Sachs, W, and Gray, M Kaposi’s Sarcoma and Lymphatic Leukemia, 
A-rch Dermat S. Syph 51 325-329 (May) 1945 
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another case, reported by Lane and Greenwood, the patient had 
cutaneous lesions of both Kaposi’s saicoma and mycosis fungoides and a 
blood picture of lymphatic leukemia 

The histopatholog}' of the disease varies in the different stages, so 
a microscopic diagnosis is at times difficult MacKee and Cipollaro^ 
pointed out that inflammatory, granulomatous and neoplastic stages 
evolve in that order The early lesions are largely angiomatous with 
new and dilated blood \essels and lymph vessels associated with edema, 
hemorrhage and cellular infiltration In the later stages, the vascular 
sinuses become indistinct and fusifoim cells piohferate, affected areas 
may easily be confused wuth the lesions of fibrosarcoma The process in 
the viscera is often less angiomatous and is frequently of a pure spindle 
cell type 

The etiology still remains obscure Many authors have stated the 
belief that the lesion is a true neoplasm, whereas others regard it as an 
infectious granuloma, and some consider it to be of the nature of a 
hamartoma derived from germ plasm Dorfell,- after studying the 
histogenesis of the disease, concluded that it was a disorder of the 
reticuloendothelial system including a disturbance of its monocytic 
function which might at times terminate in true malignancy Pautrier 
and Diss ® described structures resembling the myoneuroarterial glomus 
and bodies similar to Meissner corpuscles and called the disease a 
dysgenesis of the vessels and their neuromuscular annexes on the one 
side and their schwannian elements on the other It is debatable whether 
visceral lesions arise in situ or represent true metastases Of those 
who have done experimental work, only Justus reported success m 
animal inoculations He claimed to have inoculated a mouse with a 
rapidly growing lesion and to have earned a lesion through five 
generations of rabbits Becker and Thatcher obtained an abundant 
growth of spindle cells from the culture of a benign lesion, subsequent 
implantation under the patient’s skin gave rise to a plaque of Kaposi’s 
sarcoma, but implantation into rabbits produced negative results 
Dillard and Weidman found myceliums and chlamydospores in the 
mesenteric and omental lymph nodes m a case in which the patient had 
disseminated lesions but did not claim the fungus to be the cause of 
the disease 

13 Lane, C G , and Greenwood, A M Lymphoblastoma (Mycosis Fungoides) 
and Hemorrhagic Sarcoma of Kaposi in the Same Person, Arch Dermat & 
Syph 27 643-654 (April) 1933 

14 Justus, J liber tlbertragung von Sarcoma idiopathicum haemorrhagicum 
Kaposi auf Tiere, Arch f Dermat u Syph 99 446, 1910, Sarcoma idiopathicum 
Kaposi, ibid 151 436, 1926 

15 Becker, S W , and Thatcher, H W Multiple Idiopathic Hemorrhagic 
Sarcoma of Kaposi, J Invest Dermat 1 379-398 (Oct ) 1938 

16 Dillard, G J , and Weidma'n, F D Multiple Hemorrhagic Sarcoma of 
Kaposi, Arch Dermat & Syph 11 203-231 (Feb ) 1925 
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REVIEW OF STUDIES 

The recoi ds of the Pi esbytei lan p] ospilal since ] 928 wei c seal died, 
and lepoits of 13 cases of Kaposi’s saiconia weie found in which the 
diagnosis was ceitain All the patients weie males, and only 2 were 
boin in the United States Of these 2, one was boin of Russian 
Jewish patents Of the lemaming 11, 5 weie Russian Jews, 2 were 
German or Austrian Jews, 3 were Italians and 1 was a I-Iungarian The 
age of the youngest at onset was 19, and that of the oldest 74 

The table shows the decade of life in which cutaneous lesions first 
appeared in this group of cases Six of the 13 patients aie now dead 
In 3 cases, death was attiibutable to Kaposi’s saicoma The leniainder 
of the patients died of caicinoma of the sigmoid colon, carcinoma of 
the bronchus or acute meningitis , so Kaposi’s sai coma was not a dii ect 
contributing cause The duration of the disease in the 6 fatal cases 
langed from two to twelve ycais with an average of five and a half 
years For the patients still living at the time of the last observation. 


Age of 13 PaUents at Onset of Kaposi’s Sarcoma 



lAce, Yeuis 

Number of patients 

Al 20 21 so 81-40 41 50 51 00 01 70 71 80 ' 

1 0 0 5 4 2 1 


the duration i an fi om two to twenty ycai s , the average was nine and a 
half years 

In this senes of cases, pitting edema of the extiemities (paiticularly 
of the legs) was a frequent finding, and m 6 cases it occurred eaily m 
the disease and either preceded or appeared shortly after the skin lesions 
In 3 cases it was a late manifestation Edema of the leg for a year was 
the piesentmg complaint of a patient in whose case considerable study 
and obseivation failed to establish a diagnosis until cutaneous lesions 
made their appearance A case was also recoi ded in which edema of 
the hands and arms preceded any involvement of the skin In another 
instance, theie had been edema of the light leg foi fotii oi five years 
when a lesion on the plantar surface of the left foot was diagnosed as 
inelaiiocpithelioma and a ladical excision of the femoral and inguinal 
lymph nodes was performed Later, a lesion appealed on the skin of 
the right foot, the histopathologic picture was that of Kaposi’s sarcoma 

In a number of cases, evidence of the disease was found beyond the 
skin prior to death Several patients showed invasion of the axillary 
or inguinal lymph nodes, and 1 showed lymphatic involvement of the 
lungs on roentgenologic examination 

Eosmophiha was not a consistent finding, but a differential count 
of 4 or 5 per cent eosinophils in a normal total leukocyte count was not 
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uncommon, occasional leadings up to 17 per cent were recorded Mono- 
cytosis, as reported by some authors, was not observed in this senes 
In the case of the 1 young patient in this series who subsequently 
,died of Kaposi’s sarcoma, cultures on various mediums and inoculations 
of animals with tissue removed for biopsy failed to yield positive results 
It was noted that 6 (46 per cent) of the patients with Kaposi’s 
sarcoma showed evidence of diabetes melhtus Three patients had 
frank diabetes requiring diet and insulin for control In the mildest 
case 20 units of insulin daily sufficed, and in the severest case up to 
60 units a day were required Two patients showed only glycosuria 
(2 plus and 4 plus, respectively), but their cases were not adequately 
studied from the standpoint of diabetes However, 1 of these patients 
gave a history of having had diabetes diagnosed six months previously 
and most probably had true diabetes The remaining patient (the 
one in case 2 in the present report) showed glycosuria on only one 
occasion, but the reaction to the dextrose tolerance test was definitely 
diabetic in type Two of the 6 patients had recognized diabetes prior to 
the diagnosis of Kaposi’s sarcoma In the remaining cases, the evidence 
of diabetes appeared after the cutaneous lesions 

The 2 reports illustrate the occurrence of Kaposi’s sarcoma in a 
case of frank diabetes and in 1 of potential diabetes Autopsy findings 
are included in case 1 

REPORT OF CASES 

Case 1 — O , a Russian Jewish salesman of 49, entered Vanderbilt Chnic 
in September 1930, with a complaint of swelling of the right foot and leg for 
years and nodular cutaneous lesions of four months’ duration He stated that 
several similar nodules had been “burned off” six months previously The patient’s 
father had died of carcinoma of the stomach, and 1 sister had mild diabetes 
The patient had been born in Russia but had lived in the United States for 
the past thirty-five years and, in general, had always enjoyed good health The 
veins in both legs had been somewhat prominent since childhood but had caused 
no symptoms 

Physical Examination — Physical examination disclosed twelve firm, nontender, 
purplish nodules, 4 to 10 mm in diameter, on the right leg between the ankle 
and midcalf Some were elevated S mm above the surface of the skin, and some 
blanched slightly on pressure The right foot and leg were firm, edematous and 
cooler to the touch than the left ones The circumference of the right leg 9 cm 
below the tibial tubercle was 41 cm , and that of the left leg was 38 cm The 
circumference 8 cm above the medial malleolus was 30 cm on the right and 
24 S cm on the left There was only slight varicosity of the internal saphenous 
veins No lymphadenopathy was noted, and except for moderate obesity and 
a blood pressure of ISO systolic and 98 diastolic (later 190 stystolic and 90 dia- 
stolic) the remainder of the examination gave normal results 

Microscopic Evamination — Tissue was taken from one of the lesions The 
report of the histologic examination, read on Nov 19, 1930 by Dr A P Stout, 
was as follows 


17 Dr George C Andrews made this observation 
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“The swelling was due to a complicated growth composed of many capillaries 
containing blood and lined with swollen endothelial cells which were often seem- 
ingly several layers thick The capillaries were surrounded by rather large 
spindle-shaped cells, arranged in bundles, which tended to interlace The 
nuclei were ovoid and somewhat hyperchromatic, and mitoses averaged one to 
every two or three high power fields Many of these cells were surrounded by 



Fig 1 — Cutaneous lesion in case 1 at a relatively early stage, showing 
angiomatous features Low power field 

slender collagen fibers which were argyrophil Other cell groups had no fibers 
between them In general, when the cells were surrounded by fibers they were 
silver negative with Laidlaw’s stain, but when they were gathered in groups they 
were silver positive In some of the septums of connective tissue which separated 
the masses of cells and capillaries, there was blood pigment In other places, 
some cells of the mam tumor groups contained finely divided pigment which was 
blackened by the Fontana stain and which was probably melanin About the 
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periphery of the mam tumor mass was an advance guard of capillaries, sug- 
gesting that that was the method by which the growth extended” (figs 1 and 2) 
Cow sc — Roentgen therapy was begun, a dose of 300 r being given to different 
areas of the skin at varying intervals as needed to reduce tlie lesions The fac- 
tors used were 160 to 180 kilovolts, 4 milliamperes, 50 cm target-skin distance 
and a filter of 0 25 mm of copper and 1 mm of aluminum During the ensuing 

years, a total of 22,200 r was given, divided among six areas on the right leg 



Fig 2 — Cutaneous lesion in case 1 High power field 


In November 1930, glj’^cosuria was discovered (4 plus) , the fasting blood 
sugar was 244 mg per hundred cubic centimeters of blood The patient 
w'as given a diet of 185 Gm of carbohydrate, 70 Gm of protein and 
60 Gm of fat, and 25 units of protamine zinc insulin was given after breakfast 
Over the period of more than ten years that the patient was observed, the dia- 
betes was fairly well controlled with essentially the same diet and insulin dosage, 
and new cutaneous lesions which appeared from time to time responded well to 
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roentgen therapy On occasion the patient was free of cutaneous lesions, but 
there was a brawny -discoloration from treatment, and the edema of the leg 
persisted 

During that time roentgenograms of the legs, chest and gastrointestinal tract 
showed a normal condition The value for total serum cholesterol was 197 mg and 
that for urea nitrogen 7 to 15 mg per hundred cubic centimeters The Wassermann 



Fig 3 — The pancreas m case 1 Low power field 

reaction of the blood was negative Repeated blood counts did not give remarkable 
results except for occasional eosinophilia, which ranged as high as 7 per cent 
On June 26, 1941, otitis media due to pneumococcus type III developed, and 
this was followed, on July 21, by mastoiditis, for which mastoidectomy was per- 
formed Meningitis subsequently developed, with pneumococcus type III in the 
spinal fluid A subdural exploration revealed no pus In spite of treatment with 
immune serum and sulfapyndine, the patient died on Julj 31 
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Necropsy — Necropsy revealed acute leptomeningitis, generalized arteriosclero- 
sis with sclerosis of the coronarj arteries and sclerotic scars in the kidneys, 
fatty degeneration of the liver and hj'ahnization of the islets of Langcrhans There 
were extensive brownish discoloration and brawny edema of the right leg, and on 
the skin were several hard, bluish, shotty nodules, 2 to 4 mm in diameter, but 
no definite internal lesions of Kaposi’s sarcoma were found Sections of the pan- 
creas at one end showed acini together with one or two islets, around which was 



Fig 4 — Cutaneous lesion in case 2 at a late stage, showing mononuclear and 
spindle-shaped cells Low pow'er field 


an invasion of fibrous tissue The acini were separated from one another by 
invasions of fibroblasts, and numerous capillaries and manj" young fibroblasts 
were seen There was hyalinization of the walls of the arterioles, and a number 
were partially thrombosed Some of these findings w'ere compatible with those 
in cases of long-standing lesions of Kaposi’s sarcoma, but in this case, in w'hich 
arteriosclerosis, hypertension and diabetes w'ere present, they were most probably 
the result of vascular changes (fig 3) 
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Case 2 — E, a Russian Jewish real estate salesman of 50, presented him- 
self at the Vanderbilt Clinic in December 1937, statmg that a purplish red area 
had developed seven j^ears previously on the skin of the left ankle During the 
next three years, dime-sized to dollar-sized purple plaques and nodules appeared 
on both legs, and the toes assumed a frostbitten appearance which persisted In 
the three years before admission to the clinic, similar lesions had involved the 
trunk, arms, and face, and the patient had noticed swelling of the ankles, which 
was reduced after a night’s rest On occasions, he had felt slight, transient sting- 
ing sensations in the lesions but had not thought them painful 

The family history w'as noncontributory The patient had been born in Minsk, 
Russia, and had come to the United States as a child Except for slight exer- 
tional dyspnea during the past few' years, general good health had prevailed 



Fig 5 (case 2) — The patient. A, in September 1945 , B, in January 1947 


Physical Exammahon — Examination showed irregular, indurated plaques 
and nodules of a purplish color scattered over the feet, legs, hands, forearms and 
chest The lesions varied in size up to 5 cm in diameter and were not tender 
On the chin was a reddish macule 1 cm in diameter Both ears were greatly 
thickened and of a bluish tint The ankles and legs showed some pitting edema. 
Except for moderate obesity, the results of the remainder of the examination 
were essentially normal 

Microscopic Examination — On December 24, a biopsy was taken on a lesion 
on the right leg Dr G F Machacek’s report was as follows 

“These sections showed a moderate hjperkeratosis with no distinct changes 
in the epidermis The corium showed pronounced lascular and pcrnascular 
changes, and the walls of man> \essels were thickened About them, there was 
an increase of spindle-shaped cells and also a focal infiltration of mononuclear 
cells Here and there, a few red blood cells were scattered through the tissue. 
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and there were also accumulations of coarse granules of brown pigment which 
were chiefly intracellular” (fig 4) 

Cowse — The patient has been seen frequently at the Vanderbilt Clinic for 
almost eleven years at the time of writing, and his case has received extensive 
study Roentgenograms showed the stomach and the entire skeleton normal, 
as were results of repeated roentgen examinations of the chest and teeth, and 
electrocardiograms The basal metabolic rate was minus 7 per cent, and the 
Kline reaction was negative Extensive blood chemistry studies were within 
normal limits, and bleeding and clotting times and platelet counts were not abnor- 
mal Numerous blood counts did not give remarkable results except of a frequently 
high eosinophil count, which was once 17 per cent and on two occasions 13 per cent 

Although urinalysis and determinations of fasting blood sugar were normal, 
the reactions to a glucose tolerance test made in May 1941 were of the diabetic 


type indicated 

Time After Administration 

Blood Sugar, 

Urinary 


of Glucose, Honrs 

Mg per 100 Cc 

Reduction 

Fasting 


120 

— 

% 


1S8 

++ 

1 


232 

++++ 

2 


20S 

+++ 

3 


133 



On June 1, tlie patient was admitted to the Presbitenan Hospital for six 
weeks for study of the effect of insulin thcrdpy on the Kaposi sarcoma He was 
given a diet of 175 Gm of carbohydrate, 80 Gm of protein and 60 Gm of fat, 
with insulin in gradually increasing quantities up to 50 units daily, which he 
tolerated well In spite of this large amount of insulin, most determinations of 
blood sugar were within normal limits The patient continued to take insulin 
at home until October 15, when its use was discontinued as no appreciable improve- 
ment in the cutaneous lesions could be noted 

In April 1942, a small, pedunculated tumor on the retropharynx was removed, 
this showed a microscopic structure of Kaposi’s sarcoma New cutaneous lesions 
appeared from time to time (fig 5A) 

In the fall of 1946 the patient began to notice tenderness of the breasts and 
hot flushes, and by January 1947 there was definite mammary hypertrophy (fig 
SB) A determination of the urinary 17-ketosteroids showed a normal value of 
9 mg in a twenty-four hour specimen The patient was given 25 mg of testos- 
terone propionate intramuscularly twice a week and noted improvement of the 
symptoms In September 1947, he entered the Presbyterian Hospital because of 
lower abdominal pain and tenderness, and a barium sulfate enema showed the 
presence of diverticula There was a 1 plus degree of glycosuria The follow- 
ing month the patient suffered a rupture of a diverticulum of the sigmoid colon, 
and a resultant peritoneal abscess was drained of 2,000 cc of purulent fluid, he 
made a satisfactory recovery In August 1948, the left lacrimal duct was excised 
because of chronic swelling, and examination showed a structure suggestive, but 
not diagnostic, of Kaposi’s sarcoma 

The judicious use of roentgen therapy benefited the patient more than any 
other form of treatment In December 1937, the administration of 150 r twice 
weekly to various cutaneous lesions as needed was begun, and by July 1938 he 
was much improved, only pigmentation remaining at the sites of many of the 
lesions However, new lesions continued to appear, some of which were described 
as nodular, pedunculated or lichenoid Roentgen therapy was promptly insti- 
tuted The factors for most treatments were 135 kilovolts, 5 milhamperes, 14 to 
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25 cm target-skin distance and a filter of 3 mm of aluminum Representative 
of the average dose was the 2,250 r given from December 1937 to December 1945 
and directed to numerous individual lesions on the legs 

Other treatments given the patient at different times consisted of the adminis- 
tration of acetarsone (stovarsol®), vitamin K preparations, gold sodium thio- 
sulfate and solution of potassium arsenite (Fowler’s solution) None of these 
medications appeared to be of appreciable benefit 

The patient had steadily maintained that sunlight caused improvement of the 
cutaneous lesions In August 1948, after returning from California, where he 
took frequent sun baths, his skin showed considerable improvement and he appeared 
robust and optimistic However, it was noted that improvement had begun about 
the time tlie feminizing changes made their appearance, and that no new cutaneous 
lesions had developed since In addition to the hot flushes and the enlargement 
of the breasts, he had loss of libido and his usual heavy growth of body hair 
had become lelatively sparse He had neglected to take testosterone propionate 
except at irregulai intervals In October, no new lesions were present and, at 
the sites of a number of old lesions, the skin appeared almost normal The 
ears had lost almost all induration A few old nodular lesions on the legs 
appeared to be undergoing involution, and the brawny induration was somewhat 
decreased Moderate edema still existed, however, particularly around the ankles 
Additional studies showed a basal metabolic rate of minus 11 per cent and 
203 mg blood cholesterol per hundred cubic centimeters A twenty-four hour 
urine specimen showed 21 micrograms of estrogen and 4 mg of 17-ketosteroids 
per hundred cubic centimeters The value for serum chloride was normal, and 
a roentgenogram of the skull revealed a normal sella turcica A glucose tolerance 
test showed decreased tolerance, although the reaction was not so pronounced 
as previously 

COMMENT 

The high incidence of diabetes mellitus in this group of 13 cases of 
Kaposi’s sarcoma appears to be more than a coincidence, and it is 
believed that patients with this disease should be studied with diabetes 
in mind The reason for the coexistence of the two diseases is not 
apparent, and the cutaneous lesions of Kaposi’s sarcoma do not appear 
to be affected by the administration of insulin The possibility of an 
endocrine imbalance in cases of this condition is illustrated in case 2 
Although a diagnosis of diabetes was not made in this case, the results 
of the glucose tolerance test and the high dosage of insulin which the 
patient was able to utilize suggest the presence of an abnormal anti- 
insuhn factor The fact that definite clinical impiovement in this case 
began with the onset of spontaneous feminizing changes and that the 
disease is rare in women gives support to the rationale of treating these 
patients with estrogenic hormones Although several patients in the 
group were treated for long periods with diethylstilbestrol without 
showing pronounced benefit, further study of the disease from an 
endocrinologic standpoint seems worth while As far as could be 
determined, in the recent literature no mention has been made of 
diabetes mellitus associated with Kaposi’s sarcoma with the exception 
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of the case reported by Pohle and Clark under the title of “Kaposi’s 
Sarcoma or Lymphogranulomatosis Cutis ” The clinical and histo- 
pathologic observations in their case would make the condition described 
appear to be Hodgkin’s disease rather than Kaposi’s sarcoma 

In the presence of unexplained edema of the extremities, and especi- 
ally of the legs, Kaposi’s sarcoma should be considered as a possibility 
Almost half the patients in this series showed edema of the legs as an 
early symptom, and in a number of cases it appeared before any cuta- 
neous lesions and caused the clinicians to entertain such diagnoses as 
filariasis or arteriovenous fistula Apparently the cause of the edema has 
not been extensively studied, but it would seem to arise from lymphatic 
obstruction, and in the later stages vascular stasis is superimposed 
The disease is not always easily diagnosed, even in the presence of 
cutaneous lesions, as evidenced by 1 case in which it was confused with 
melanoepithelioma The wide variation in the histologic picture of 
lesions in different stages of development is illustrated in the 2 cases 
described Roentgen therapy, although not curative, is by far the most 
effective form of treatment to date 

SUMMARY 

Thirteen cases of Kaposi’s sarcoma are reviewed Six patients, or 
43 per cent, either had frank diabetes or showed some evidence of that 
disease 

Two typical cases are described in some detail, 1 with autopsy 
findings 

One patient showed definite sustained clinical improvement follow- 
ing the onset of spontaneous feminizing changes 

18 Pohle, E A , and Clark, E A Kaposi’s Sarcoma or Lymphogranulo- 
matosis Cutis (Report of a Case Treated with Roentgen Rays), Urol & Cutan 
Rev 51 382-385 (July) 1947 



CLINICAL MANIFESTATIONS OF CARRION^S DISEASE 


WILLIAM E RICKETTS, MD 

CHICAGO 

/^ARRION’S disease is caused by Bartonella bacilliformis, a polymor- 
phous organism classified as a bacterium in 1927 by Noguchi/ 
transmitted by sandflies of the genus Phlebotomus The disease is 
limited geographically to certain areas of the Andean regions in Peru, 
Colombia and Ecuador 

The disease is extremely polymorphic in symptoms The confusion 
existing in the literature arose in part from reports prior to the discovery 
of B bacilliformis, when intercurrent infections were not recognized and 
many symptoms were erroneously assigned to Carrion’s disease The 
present report is based on a study made on several hundred cases in 
Lima, Peru, during the period 1938 to 1943 ^ 

HISTORY AND NOMENCLATURE 

Archeologic findings indicate that the disease was known in Peru 
in the pre-Incaic era Surprisingly accurate representations of the 
cutaneous nodules, or verrugas, are found in the Peruvian ceramic pots 
called hiiacos, especially in the Chimu civilization ® The first medical 
publication on the disease is credited to Gago de Vadilla in 1630 “ 

The first Spanish colonizers to arrive in Coaque, Ecuador, described 
a disease called bubas or beirugas which greatly resembles Carrion’s 
disease^ Apparently in the Keshua language used by the Indians, the 

From the Frank Billings Medical Clinic, Department of Medicine, University 
of Chicago 

The clinical observations were carried out at the Hospitals “Dos de Mayo,” 
Arzobispo Loaiza, San Eartolome, Maternidad, and “del Niho” in Lima, Peru 

1 Noguchi, H The Etiology of Verruga Peruana, J Exper Med 45 175, 

1927 

2 La ceramique peruvicnne de la societe d’ctudes Americans, congress inter- 
national des Amencanistcs, Compt rend d trois Sess Brux 1 470, 1879 Lastres, 
J B La semiologla en el Peru, Rev med peruana 7 421, 1935 

3 Valdizan, H Apuntes para la historia de la verruga peruana, An Fac 
med, Lima, numero extraordinano, 1925, p 34, Apuntes para una bibliografia 
peruana de la enfermedad de Carrion, ibid , 1925, p 45 

4 Rebagliati, R Verruga peruana (enfermedad de Carrion), Lima, Imprenta 
Torres Aguirre, 1940 
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presence of verrugas was known as Kceppo ° and S'lrk^ ° Because of the 
characteristic presence of nodules m the skin, Bueno ’’ in 1764 referred to 
it as the disease of beungas Tschudi,® m 1845 called the lesions “blood 
verrugas” because of the marked vascularity of the nodules, they are 
also called “warts of the Andes” ° because of the prevalence of the disease 
in these mountains As the disease was first thought to exist only in 
Peru, it had the name verruga peiuana (verruca peruviana) 

All data referred to the cutaneous manifestations, the verrugas, until 
1870, when during the building of the Central Railway from Lima to 
Oioya, m many of the woikers a severe anemia and fever developed, 
the nature of which was unknown This disease, which produced a 
mortality of nearly 7,000, was given the name of Oroj a fevei This is a 
misnomer, since the disease does not exist in the Peruvian city of Oroya 
Espinal, a Peruvian clinician, in his unpublished clinical lectures, made 
an accurate observation of the course of the anemic patients and noted 
that m some verrugas later developed m the skin He suggested that 
tlie two features were probably manifestations of the same disease In 
1885, Daniel A Carrion, a medical student at the University of San 
Marcos in Lima, Peru, sacrificed his life to show the relation of Oroya 
fever to verruga peruviana He was inoculated by a classmate with the 
blood fiom one of the verrugas of a patient Twenty-one days later a 
very marked anemia, fever and other manifestations of Oroya fever 
convinced the attending physicians of Lima that the two conditions were 
merely different phases of the same disease Numerous clinical studies 
followed, and in 1898 Odriozola published an excellent and complete 
monograph on the disease “ 

In 1909, Alberto Barton, another Peruvian physician, described 
with great accuracy the pathogenic organisms in the circulating er34hro- 

5 Vargas-Fano, J A La verruga peruana a travez de la histona, Thesis, 
Lima, 1938 

6 Matto, D Discurso, Cron med , Lima 3 377, 1886 

7 Bueno, C , Cited by Rebagliati ^ 

8 (fl) von Tschudi, J J Die Verrugas, Arch f physiol Heilk 4 378, 1845 
(b) Ueber die geographische Verbreitung der Krankheiten in Peru Mitgetheilt 
von Dr Endlicker, Oesterr med Wchnschr, 1846, pp 373, 407, 437, 467, 507, 537, 
595, 627, 656, 661, 694 and 725 (c) Tupper^i 

9 Bordier, A La geographic medicale. Pans, C Reinwald, 1884 Salazar, 

T Histona de las verrugas. Thesis, Lima, 1858 

10 (a) Medina, C , Mestanza, E , Arce, J , Alcedan, A4 , and Miranda, R 

La verruga peruana y Daniel A Carrion, Lima, 1886, An Fac med, numero 
extraordmano, 1925 (b) Alcedan, M Enfermedad de Carrion, Cron med, 

Lima 3 381, 1886 

11 Odriozola, E La maladie de Carrion, ou la verruga peruvienne. Pans, 

G Carre & C Naud, 1898 
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cytes Skepticism m accepting this organism as the causative factor 
in the disease was due primarily to the fact that other bacteria, reported 
earlier by the same author as the pathogenic organisms,’-® were later 
demonstrated to be due to an mtercurrent paratyphoid infection 

Jadassohn and Seiffert m 1910 proved the infectious nature of the 
verrugas by transmitting the disease in monkeys, their studies were 
later confirmed A dual concept of the disease was described by 
Strong and associates in 1913 These authors recognized B bacilli- 
formis as the pathogenic agent of Oroya fever but not of the verrugas, 
which they supposed represented a different disease altogether In 1925 
Noguchi and Battistmi were able to culture B bacilliformis A year 
later the same authors were able to culture the bartonella organisms 
from the verrugas of monkeys, thus proving Espinal’s unitary concept 
of the disease 

The teim "malignant” has been applied with different meanings in 
Carrion’s disease to the fatal cases with •verrugas,'^ to the fatal anemic 
forms “ and also to particular cases in all different stages of the disease 
The terms "benign” and "malignant” still used in Carrion’s disease 
should be discarded, since they have been used for different pui poses 
by various authors and are meaningless 

CLINICAL COURSE 

In Carrion’s disease there are several stages — incubative, invasive, 
preemptive and eruptive 

12 Baiton, A L Descnpcion de elementos endo-globulares hallados en los 
enfermos de fiebre verrucosa, Cron med , Lima 26 7, 1909 

13 Barton, A L El germen patogeno de la enfermedad de Carrion, Cron 
med , Lima 18 193 and 310, 1901 , 19 348, 1902 

14 Tamayo, M O Apuntes sobre la bacteriologia de la enfermedad de 
Carrion, Cron med Lima 22 335, 1905 

15 Jadassohn, and Seiffert, G Em Fall von Verruga peruviana Gelungene 
Uebertragung auf Affen, Ztschr f Hyg u Infektionskrankh 66 247, 1910 

16 (o) Mayer, M , Rocha-Lima, H, and Werner, H Investigaciones sobre 

la verruga peruana Cr6n med, Lima 30 193, 1913 (b) da Rocha, H Zur 

Histologie der Verruga peruviana, Verhandl d deutsch path Gessellsch 16 409, 
1913 

17 Strong, R P Report of the First Expedition to South America, Cam- 
bridge, Mass , Harvard University Press, 1913 

18 Noguchi, H , and Battistmi, T Etiology of Oroya Fever II Cultivation 
of Bartonella Bacilliformis, J Exper Med 43 851, 1926 

19 Noguchi, H Etiology of Oroya Fever II The Viability of Bartonella 
Bacilliformis m Cultures and m the Preserved Blood and an Excised Nodule of 
Macacus Rhesus, J Exper Med 44 533, 1926, Etiology of Oroya Fever III 
The Behavior of Bartonella Bacilliformis m Macacus Rhesus, ibid 44 697, 1926, 
IV The Effect of Innoculation of Anthropoid Apes with Bartonella Bacilliformis, 
ibid 44 715, 1926 

20 Arce, J Apuntes sobre la enfermedad de Carrion, Cron med, Lima 
30-325, 1913 
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1 Inciibahon Period — The length of the incubation period has been 
subject to much controversy Tupper in 1877 reported a fluctuation of 
few days to several months, whereas Carrion considered that it lasted 
from eight to forty days The first experimental human observation, 
made by Carrion on himself in 1885, indicated a twenty-one day incuba- 
tion before the appearance of the acute febrile anemia which led to 
his death Prior to this, the beginning of the eruption of the verrugas, 
or what is today called the preeruptive stage, was mistaken as the incuba- 
tion period Antunez reported seven to twenty-one days as the 
incubation period, Arce,"® from twelve to foity days, and Odriozola,^^ 
fifteen to forty days The last-named author denied that the incubation 
could be of many months’ duration, an opinion shared by other authors 
An accidental inoculation was followed by onset of the disease tw£nty 
days later,^ Kuczmski made a second experimental self inoculation, 
the initial symptoms appearing seventeen days later Mackehenie^® 
showed that marked variability can occur, as he observed cases without 
any symptoms suggesting the disease but with blood cultures positive 
for B bacilhformis In a previous study of 13 cases when blood 
sjiei. linens were cultured for B bacilhformis on Geiman medium,^® I 
found that the period of incubation varied from nineteen to one hundred 
da\s 

1 he difficulties m determining the duration of the incubation period 
were based primarily on the very limited number of observations and 
of the lack of reliability of the patients’ histones The disease frequently 
has a variable symptomatology and occasionally is wuthout symptoms 
during its entire course, making it very difficult or impossible to diagnose 
w ithout blood cultures Battistini,®° Weinman,®® Weinman and Pinker- 

21 Tupper, F P Ueber die Verruca peruviana, Berlin, g Schode, 1877, 
Rev med de Chile, pp 271, 293, 330 and 353 1878-1879 

22 Antunez, D Enfermedad de Carrion, Cron med , Lima 7 290, 1890 

23 Arce, J Verrue peruvienne ou maladie de Carrion, Rev Sud -am de med 
et de chir 2 1017, 1931 

24 Castillo, J C Verruga peruana. Cron med , Lima 11 259, 275, 289 and 
305, 1894 

25 Kuczmski, G M La inmunidad fisiologica, Reforma med 23 277, 313, 
609 and 648, 1937 

26 Mackehenie, D La verruga peruana y la familia tifo-exantematics. An 
Fac med , Lima 18 245, 1935 

27 Ricketts, W E Carrion’s Disease A study of the Incubation Period m 
Thirteen Cases, Am J Trop Med 27 657, 1947 

28 Geiman, Q New Media for the Growth of Bartonella Bacilhformis, 
Proc Soc Exper Biol & Med 47 329, 1941 

29 Battistmi, T , Estudio sobre la verruga peruana, Bol dir salub pub Lima, 
1927, p 191 

30 Weinman, D Reservoirs of Bartonella Bacilhformis and Asymptomatic 
Human Bartonellosis, Proc Pacific Sc Cong 5 781, 1939 



RICKETTS— CARRION’S DISEASE 


755 


ton and Hurtado have demonstrated that persons without symptoms 
may have the disease Atypical symptoms during the invasive stage 
include headache, pain in the bones and joints and moderate fever lasting 
for a few days In many cases, such vague and indefinite symptoms are 
incorrectly interpreted as “flu,” “gastrointestinal upsets,” etc 

2 Invasive Stage — The features of the invasion vary with respect 
to symptoms, duration and prognosis, however, clinically, the predomi- 
nant symptoms are fever and anemia, although they may sometimes be 
absent The onset of the disease, as described in a previous paper,®^ may 
develop insidiously with anorexia, slight fever, headache, malaise, fre- 
quently lasting from two days to one week or longer, or it may start 
suddenly with chills, high fever, copious sweating, headaches and 
occasional!} delirium The chills never exhibit the definite periodicity 
typical of malaria It is important to separate the cases without and 
with B bacilhformis anama in the invasive stage (a.) In cases 
without anemia there are nonspecific symptoms, such as malaise, headache 
and occasional fever, in these cases diagnosis cannot be made at this 
stage of the disease unless blood cultures are secured (&) B bacilli- 
formis anemia (synonyms Oroya fever, fiebre grave de Carrion, 
fiebre verrucosa de Guaitara^'’) is a febrile hemolytic anemia with 
bartonella organisms parasitizing the erythrocytes It occurs infrequently 
during the invasive stage of Carrion’s disease It is interesting that m 
areas where the disease is endemic, the anemia is infrequent At present, 
however, there is no statistical report available from these endemic areas 
indicating the exact incidence of B bacilhformis anemia in Carrion’s 
disease 

B bacilhformis anemia has distinguishing clinical and hematologic 
features and develops so rapidly that it can be compared only with the 

31 Wemman, D , and Pinkerton, H Carrion’s Disease IV Natural Sources 
of Bartonella in the Endemic Zone, Proc Soc Exper Biol & Med 37 596-598, 
1937 

32 Hurtado, A “Daniel A Carrion,” Report of an Address, Bol informat 
Asoc med Peruana 6 261, 1939 

33 Ricketts, G Contribucion al estudio clinico de la enfermedad de Carridn, 
Thesis, Lima, 1942 

34 Ricketts, W E Bartonella Bacilhformis Anemia (Oroya Fever) A Study 
of Thirty Cases, Blood 3 1025, 1948 

35 (fl) Patino Carmargo, L Bartonellosis en Colombia Bartonellosis de 

Guaitara o fiebre verrucosa del Guaitara, Rev Fac de med , Bogota 7 467, 1939 , 
(fc) Un nouveau foyer de bartonellose en Amenque Bull Office internal de’hyg 
pub 32 570, 1940 (c) Patino Carmargo, L , Cifuentes, P , and Sanchez Herrera, 
M El primer caso de bartonellosis (fiebre verrucosa del Guaitara o verruga) en 
Bogota, Bol ofic san panam 19 1070, 1940 (d) Patino Carmargo, L Estado 

actual de la bartonellosis (fiebre verrucosa, verruga) en el continente amencano. 
Rev Fac de med , Bogota 9 160, 1940 
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aneniia occurring in an acute hemorrhage This anemia occurs irrespec- 
tive of age, sex or race 

The physical findings in the patients with severe anemia are rather 
dramatic and almost pathognomonic The patients are deeply apathetic 
and have a peculiar discoloration of the skin and scleras due to the com- 
bination of slight icterus with very severe anemia The conjunctivas and 
the matrixes of the nails are almost colorless and the eais almost trans- 
parent The caidiovascular signs consist in tachycardia and soft hemic 
murmurs of varied intensity heard over the entire piecorduim, sjmchro- 
nously there are suprasternal, epigastric and carotid pulsations , the blood 
pressure is moderately hj'potensive, and occasionally there is peripheral 
collapse In contrast to previous reports, dyspnea at i est is \ er} unusual 
in anemic patients without interciirrent infection,'"’ even w ith erythrocyte 
counts below 1,000,000, in patients with some intercurrent infection, 
especially with salmonellosis, it is a constant finding Cough and 
expectoration with rhonchi and rales on physical examination early in 
the disease may simulate a pi unary infection of the upper respirator) 
tract Headache, vertigo, restlessness and drowsiness, tinnitus, insomnia 
and occasionally angina pectoris are symptoms dependent on the 
intensity of the anemia Patients oftdn complain of a feeling of transmis- 
sion of the cardiac impulse to the head and ears Odrio7ola said, “The 
patient hears his murmurs ” 

Thirst and anoiexia are common featuies The tongue is usual!) 
dry with a coftee-brown coating In the early stages of the anemia 
profuse sweating may occur, but later the skin becomes \ery dry, a 
significant point in the differentiation fiom malaria There is a gen- 
eralized lymphadenopathy with nontender l)'mph nodes of the size of a 
small bean without periadenitis Enlaiged lymph nodes occurred in all 
except 3 fatal cases Enlargement of the spleen, which had been 
described as a constant finding,^® appeared only m the cases wuth mter- 
current infections in this series, thus confirming a pievious report”® 

Observations on the course and type of fever in the past have been 
varied and even contiadictoiy Oidinarily after a variable onset wnth 
or without chills, the temperature fluctuates behveen 37 5 and 38 5 

36 Hurtado, A , Pons, J , and Merino, C La anemia cn la enfennedad de 
Carrion o verruga peruana. An Fac med , Lima 21 25, 1938 Odriozola 

37 (o) Ricketts, W E Intercurrent Infection of Carrion’s Disease Am T 
Trop Med 28 437, 1948 (6) Odriozola (c) Barton^® 

38 Odriozola Tama}'o Castillo 

39 Arce, J Apreciaciones generales sobre el diagnostico y la clinica La 
verruga peruana no genera esplenomegalia, An Fac med , Lima 7 5, 1921 

40 (o) Mimbella, PS La curva termica de la enfermedad de Carrion, Cron 

med, Lima 11 357, 1897 (&) Larrea y Quezada, A Contribucion al estudio de 
la verruga peruana, ibid i 391, 1887 (c) Odriozola (d) Tamayo (c) 

Antunez 22 (/) Castillo 24 (g) Arce 2 ’ 
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degiees C (99 5 and 101 3 F ), but it may be higher or lower, and 
occasionally patients with seveie anemia have an almost afebrile course 
The seventy of the anemia does not parallel the intensity of the fever, 
mteimittent fevei being due to concurrent malaria Odiiozola^^ 
obseiwed that m many cases theie was latei a pronounced elevation of 
tempeiatuie, which he interpieted as prodiomal to a second outbreak, 
01 “hyperthermic” couise This elevation of tempeiature has been 
tound®"'' to be associated with inteicuiient infection, usually due to 
Salmonella oigamsms 

The hemorrhagic tendency may be manifested by petechiae, ecchy- 
moses, epistaxis, gingival hemorrhage, hematemesis or melena Petechial 
liemoiihages neie mentioned m the hist descriptions of the disease 
and occurred m the maityr Caiii6n^°“ Pinpoint hemoirhages were 
originally thought to be pioduced by the beginning eruption of vei- 
rngas and the epistaxis supposedly pioduced by veiiugas m the 
mucosa of the nose This explanation was not satisfactory, for in most 
of the cases with epistaxis the bleeding occuried dm mg the initial stage 
of the disease, hen vcri ugas were not seen Malo first made this 
diffeientiation between the petechiae and the pinpoint veriugas m the 
skin I demonstrated m previous studies that in cases with purpura 
theie IS a constant thiombopenia 

Clouding of the sensorium and deliiium aie rather common In 
most anemic cases mental symptoms, such as mutability and insomnia, 
weie of secondaiy importance, howevei, in other cases the mental 
symptoms constituted a real psychosis Piei ola first described these 
psychotic episodes and considered them transitoiy and related to the 
course of the disease Alterations of the memory and consciousness 
were found in a jn evious study of 30 patients with B bacilhf ormis 
anemia 8 of whom had inenmgoencephalitic symptoms 

As early as 1898, Tamayo and Hercelles described a fall m the 
eiythrocyte count and in the hemoglobin values together with anisocy- 

41 (a) Barton, A La enfermedad de Carrion y las infecciones similti'ficas 

Su diferenciacion. Cron med , Lima 31 37, 1914 (&) Manrique, E El problema 

terapeutico de la fiebre anemizante grave de Carrion, Reforma med , Lima 23 681, 
683 and 694, 1937 (c) Landauro, A Complicaciones de los enfermos de verruga 
peruana, Cron med , Lima 54 46, 1937 Odnozola 

42 Malo, N Verruga peruana Thesis, Santiago, 1852, Cr6n med, Lima 23- 
295, 1906 

43 Footnotes 33 and 34 

44 Valdizan, H El delirio de la enfermedad de Carrion, Cr6n med, Lima 
36 263, 1919 Rickettses 

45 Pierola, L O Vesania verrucosa, Cr6n med , Lima 20 305, 1903 

46 Tamayo, M O Hematologi'a de la enfermedad de Carrion, Cron med , 
Lima 15 337, 1898 

47 Hercelles, O Ligeros apuntes sobre la histologia patologica de la verruga 
peruana. Cron med, Lima 17 353 and 369, 1900, 18 3 and 17, 1901 
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tosis and poikilocytosis Since then, many hematologic studies have 
been made in B bacilliformis anemia,^® including a very complete 
monograph by Hurtado, Pons and Merino The anemia is macrocytic 
and usually hypochromic, and the erythrocyte count may drop as low 
as 500,CX)0 in the first two to four weeks of illness The hematocrit 
reading decreases proportionally to the fall in the erythrocytes The 
peiipheral blood shows marked legeneiative activity of both er}'throid 
and myeloid series, and the number of nucleated red cells may be 
exceedingly high In a previous paper a case was reported in which 
there were 20 erythi oblasts and 461 normoblasts to each 100 leukocytes, 
or 37,164 normoblasts pei cubic inilhmetei Frequently refractile 
basophil granulations, nuclear particles, Howell-Jolly bodies, poly- 
chroinasia, poikylocytosis and amsoc 3 dosis are found m the erythrocytes 
Reticulocytes may increase to 50 per cent 

The pathognomonic sign of the disease in the erythrocyte is the 
organism B bacilliformis This oiganism is very polymorphic In 
Gieinsa staining it appears as though red-violet rods are situated on the 
red cells, and the “bacilliforin” bodies may be as numerous as 20 on each 
erythrocyte in heavy infections (fig 1) The length of the organism 
varies from 1 to 3 microns and the w idth from 0 25 to 0 50 micron 
They are distributed in rods in a Y, V or chain appearance and they 
may be curved or show polar enlaigement These organisms are veil 
stained by the May-Grunwald-Giemsa method or by any of the modifica- 
tions of the Romanowski method As to the relation of the bartonellas 
to the led cells, which has been a controversial point, modern studies^” 

(48) (a) Arce, J La anemia de la fibre grave dc Carrion, Estudio com- 
parado con otras anemias, Su mecanismo, Adas y trab d V Cong lat am 
med 5 22, 1914 (&) Napanga, J El bemograma dc ScIiiIJing cn la enfermedad 
de Carrion, Thesis, Lima, 1938 (c) Gastiaburu, J C, and Rebagliati, R Sobre 
la hematologi'a La etiologi'a de la enfermedad de Carrion, Cron med , Lima 
26 377, 1909 (d) Barton, A Dcscripcion de clcmentas endo-globularcs hallados 
en los enfermos de fiebre verrucosa, ibid 26 7, 1909 (e) Monge, C Algunos 

apuntes sobre la hematologia de la "enfermedad de Carrion,” Thesis, Lima, 
1910, ibid 27 297, 317 and 326, 1910 (/) Rebagliati, R Los cuerpos de Barton, 
ibid 32 36, 1915, Reforma med, Lima 1 5, 1915 (g) Weiss, P Contribucion 
al estudio de la verruga peruana o enfermedad de Carrion, Rev med latino-am 
18 1121, 1933 ill) Carvallo, J La medula osea en la enfermedad de Carrion, 
Thesis, Lima, 1910, Cr6n med, Lima 28 34, 42, 57, 78, 85, 110, 120 and 135, 
1911 (?) Hercelles, O Hematologia de la enfermedad de Carrion, Actas y trab 

d V Cong lat am Med 2 28-49, 1914 (j) Monge, C, and Weiss, P Sobre la 
hematologia de la enfermedad de Carn6n, An Fac med, Lima, 1927, Rev 
sud -am de med et de chir 1 570, 1930 {k) Tamayo, M O Fisiologi'a morbosa 
de los 6rganos hematopoyeticos en la enfermedad de Carrion, Cr6n med, Lima 
16 431, 1899 (/) Gastiaburu, J C , and Rebagliati, R Sobre la hematologia y la 
etiologia de la enfermedad de Carrion, ibid 26 377, 1903 

49 Aldana, LG La bacteriologia de la enfermedad de Carri6n, Rev med 
peruana 46 235, 1929 
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tend to indicate that the bartonellas are not located within the red cells 
but are, rather, superimposed on them 

While leukocytosis has been described in this anemia,®® a normal 
leukocytic count oi even a tendency toward leukopenia has also been 



Fig 1 — Massive parasitism of erythrocytes in the peripheral blood by 
B bacilliformis Bartonellas are present on the cells and outside the cells 
Giemsa stain, X 2,200 


reported In a previous study it was reported that the leukocyte count 
varies in each case and in the same patient during the course of the 

50 Weiss, P Hacia una concepcion de la verruga peruana. Thesis, 1927, 
An Fac de med, Lima 9 279, 1926 Larrea y Quezada Monge and Weiss 
Gastiaburu 
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disease Slight leukocytosis is not uncommon, but marked leukocytosis 
in cases without intercurrent infections is extremely rare A very fre- 
quent finding IS a shift to the left characterized by the presence of 
myeloblasts, myelocytes and metamyelocytes The leukocyte count 
appears to be of value as an index to the course of the bartonella infec- 
tion and in detecting intercurrent infections 

Thrombopema has been found m 8 cases with purpura and external 
hemorrhages These hemorrhages were transitoiy and lasted no more 
than two weeks, being parallel to the drop in the platelet count 

The interaction between the bartonellas and the leticuloendothehal 
system has been studied extensively The bartonellas are found in 
large numbeis in the phagocytic cells, such as the Kupfifer cells of the 
liver, littoral cells of the spleen, and m the lymph nodes, indicating 
clearly that the activity of the bartonellas is centered m the reticuloendo- 
thelial system 

The term “critical stage” in B bartonella anemia is applied to the 
period of transition in which the organism suddenly disappears from 
the red cells The mechanism of this change is not entirely under- 
stood, but within a few days the baitonellas may disappear from the 
peripheial erythrocytes The hematologic signs of this transition are as 
follows (a) a change in the form of the bartonellas from a bacilliform 
to a coccoid, 01 iginally described by Barton as blurring of the outline 
of the organism with the appearance of sphere, hourglass, pear shape oi 
granule forms (these are the coccoid bartonellas) , (b) a. decrease m the 
number of parasitized erythrocytes and m the number of bartonellas on 
each eiythrocyte, (c) an increase in the erythiocyte count (fig 2), 
(d) a return to normal from the indiiect hyperbiliiubinemia, (e) an 
increase in the number of i eticulocytes , (/) a decrease in the macrocy- 
tosis, the eiythrocytes later in the disease regaining noimal size, even 
having a tendency to microcytosis (ff) lymphocytosis and the reappear- 
ance of monocytes and eosinophils, and (h) in the leukocytes a shift 
of the polymorphonuclear series to the “right,” a chaiactenstic which 
persists during the rest of the disease Clinically, coi responding with 
this transition, the fevei disappears, the subicteiic tinge of the skin and 
scleras disappeais leaving an intense earthen gray palloi With the 

51 (a) Noguchi, H The Etiology of Oroya Fever Pathological Changes 
in Animals Experimentally Infected with Bartonella Bacilliformis , Distribution of 
the Parasites m Tissues, J Exper Med 45 437, 1927 (b) Pinkerton, H, and 

Weinman, D Carrion’s Disease Comparative Morphologj'- of the Etiological 
Agent m Oroya Fever and Verruga Peruviana, Proc Soc Exper Biol & Med 
37 591, 1937, (c) Carrion’s Disease Behavior of the Etiological Agent Within 
Cells Growing or Surviving m Vitro, ibid 37 587, 1937 (d) Alzamora-Castro 

V Enfermedad de Carrion Un ensayo sobre patogema. An Fac med , Lima 
23 9, 1940 (e) Mackehenie, D Mesenquime et maladie de Carrion, Rev sud -am 
de med et de chir 3 326, 1932 (/) Footnote 26 
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piompt rise in the numbei of erythiocytes, the symptoms of anemia, such 
as fainting, dizziness, tinnitus, etc , as well as the hemic heart muimurs, 
disappear, the blood piessure rises and the patient appears to be con- 
valescing Howevei, this sequence of events does not always occur, foi 
clinical improvement does not always paiallel the disappearance of B 
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Fig 2 — Recoveiy phase in a case of B bacilliformis anemia A, parallel 
increase of erythrocytes, hemoglobin and hematociit values, B, mean corpuscu- 
lar values, showing the striking fall in the mean corpuscular volume The 
solid bar indicates a heavy concentration of B bacilliformis, the progressively 
lighter shading indicates progressively diminishing numbers of paiasites 


bacilliformis from the eiythiocytes There may be an increased severity 
of the clinical course of the disease, which is due to an atypical couise 
of the disease itself or to the onset of intercurrent infections It is not 
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Icnown whether the bartonella infection itself is responsible for death in 
these cases 

Intercurrent infections may develop in these patients during the 
critical period of the anemia, when there appears to be a lowered resist- 
ance of the host to invading organisms harbored in the gastrointestinal 
tract These organisms frequently produce a fatal septicemia In tliese 
cases the symptoms are bizarre and confusing There is usually a rise 
in the temperature, tachycardia, diarrhea, dyspnea and psychomotor 
excitability, followed shortly by death There is leukocytosis with shift 
to the left in the polymorphonuclear series and a fall in the number of 
reticulocytes and normoblasts Blood cultures and examination of blood 
smears for malaria parasites are very helpful in determining the compli- 
cating organism 

B bacilliformis anemia is a hemolytic anemia m which the destruc- 
tion of erythrocytes is due to B bacilliformis The rate of destruction of 
the erythrocytes and the increased bilirubmema are directly pro- 
portional to the numbei of parasitized erj-throcytes Hurtado, Pons 
and Merino have shown that the fragility of the erythroc}d:es is normal 
m this disease There are no spherocytes, and hemoglobinuria does not 
occur Enlargement of the spleen is not demonstrable on physical 
examination m cases without intercurrent infections 

An early suggestion was that the B b a was “addisonian” anemia 
Guzman Barron demonstrated the presence of Castle’s principle in 
the gastric secretion, and careful hematologic studies have shown that 
the anemia is normoblastic and not megaloblastic and is accompanied 
by marked reticulocytosis Histologically there is evidence of destruction 
of erythrocytes in the reticuloendothelial system, as the Kupffer cells, 
littoral cells of the spleen and lymph nodes and other phagocytes appear 
filled with bartonellas and erythrocytes (fig 3) 

3 Pi eeiiiphve Stage — This stage, between the febrile anemia of the 
invasive stage and the eruption of verrugas, Odriozola called “inter- 
mediate” and Weiss “preemptive ” Many interesting clinical forms, 
such as phlebitis, pleuritis and encephalitis, occur chronologically 
between the invasive and eruptive stages but are unrelated to the anemia 
or to the eruption of verrugas 

This stage is usually not accompanied with fever, except when mani- 
festations of the disease such as phlebitis and erythema®® produce it 

52 Ricketts Mimbella 

53 Guzman Barr6n, A La reaccion de Van den Bergh, hemoaglutininas y 
hemohsinas en la enfermedad de Carrion, Cron med , Lima 43 79, 1926 

54 Weiss, P Contribucion al estudio de la verruga peruana o enfermedad de 
Carrion, Rev med latino-am 18 1121, 1933 Footnote 48 

55 Ricketts, R , and de Guillermo, C Reaccion de tipo eritematoide en el 
periodo pre-eruptivo en un caso de enfermedad de Carrion, Rev estud med , 
Lima 3 7, 1939 
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Pain IS one of the most constant and most frequent symptoms of the 
pieeiuptive stage The pains are located m the bones, joints and 
muscles When m the bones and joints, they aie particularly m the 
foiearms, wrists, feet, heels, elbow, shoulders and in the epiphyses of 
the long bones The pains are transitory, lasting from a few minutes 



Fig 3 — Large littoral cells lining the splenic sinus, with colony-like masses, 
each composed of innumerable bartonellas Giemsa stain 

to two or three days, and the patients say they “jump” from one bone 
or group of bones to another They can be very severe and are often 
accentuated at night or on exposure to cold but are rarely influenced by 
external pressure Pams in joints can be very annoying, occurring with 
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slight or no local evidence of inflammation The pain in the muscles is 
transitor}' and changeable, appearing most frequently in the muscles of 
the back of the neck, deltoid, gastrocnemius and sternocleidomastoid 
muscles,^’’ but it is rarel}^ of marked intensit) The pains do not respond 
to salicylates Cramps are not infrequent 



Fig 4 — A, nodular facial verrugas with blood oozing from the lesion over 
the right eyebrow B, multiple verrugas of varying sizes on the left upper 
extremities spreading over the extensor surfaces of the hands and arms C, 
multiple confluent small verrugas on the dorsa of the hands D, similar lesions 
about the elbows 


Cases uuth pains in the bones, joints, tendons, or muscles were 
described in the last century as “rheumatoid types” of the disease 

56 Medina and others Odnozola 
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Theie aie instances in which the differential diagnosis has challenged 
the diagnostic acumen of the best clinicians, being mislabeled as “rheu- 
matic disease,” “brucellosis” or other similar conditions, until the 
appearance of verrugas led to the correct diagnosis Kuczmsky inter- 



Fig S — Unusually numerous verrugas on the skin of the legs, A, anterior 
view, B, posterior view C and D, regression of verrugas two months later 

preted such pains as “verrucous iheumatism” due to the toxic activit}- 
of B bacilliformis 

Paresthesias and abnoimal sensations are common Some of the 
patients described their sensations as “numbness,” “ants walking over 
the skin,” “burning of the skin,” most often in the palms and soles, 
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“running electric shots” and “needles in the skin ” Pruritus is often 
present, usually mild and transient, and often disappearing before the 
eruption of verrugas 

The hematologic findings during this period are as follows The 
number of erythrocytes becomes normal in those patients who had been 
anemic, and no immature cells such as reticulocytes or normoblasts are 
observed m the peripheral blood, nor the bartonellas to be found 
Miciocytosis was described by Hercelles in 1900 There is neutro- 
penia without evidence of immature elements, the eosinophils are 
normal, although an eosinophilic state has been described The mono- 
cytes are normal m number or slightly increased and there is marked 



Fig 6 — Protruding nodular verrugas of so-called mule type in lateral (A) 
and anterior (S) views 


increase m lymphocytes, occasionally up to 60 and 70 per cent The 
number of white cells is normal, oi theie is a tendency to\vard leukopenia 
The lymphadenopathy occurring during the invasive stage disappears 
Splenomegaly m noncomphcated cases occui s vei y rarely but m cases 
with intercurrent infection is a constant finding 

4 Eiuptive Stage — The appearance of red cutaneous nodules “the 
verrugas,” constitutes the external pathognomonic sign of the disease 
They were known for many centuries, and there w^as a term for them 
in the Quechua dialect of the Peruvian Indians A well developed and 
generalized eruption of verrugas, varying in color from red to purple. 


57 Vargas-Fano ° Matto ^ 
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has distinctive characteristics unmistakable for any other disease (figs 
4 to 7) Usually several months elapse from the time of the infection 
until the appearance of verrugas The nodules are situated most fre- 
quently on the uncoveied parts of the body and dorsal surface of the 
extremities but may affect the skin in other i egions 



Fig 7 — Enormous verruga studded with small verrugas on the elbow 
of an 11 year old boy A, lateral view, B, dorsal view, C, dorsal aspect after 
resection , D, cut surface, demonstrating hemorrhages related to angiomatous 
areas 


The \errugas can be separated according to number, localization, 
evolution, shape, situation, size, disposition and general aspect of the 
eruption They may be seen either in growth or in regression, the two 
stages sometimes coexisting in different verrugas in the same patient 
The fiist clinical sign is a lound, soft rel papule no larger than a pm- 
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point that grows very rapidly in a few days or weeks At this time it 
has passed from the histiocytic to the angiocytic phase The vascularity 
of the nodule is easily seen upon pressure Later they become as large 
as a walnut oi a pear or laiger Occasionally the covering membrane is 
so thin that the nodule is an intense brilliant red The florid eruption 
has in general been associated with a good prognosis 

The growing verrugas may m the beginning appear as very small 
vesicles, mimicking the aspect of a common sudamen Later a red point 
appears in the center corresponding to a i erruga m formation, a form 
carefully studied b}'' Carrion and latei by others Mackehenie and 
Jimenez found the specific organisms m the phlyctenular vesicles 
These may become secondarily infected, resulting in a pustular form The 
complete development of each nodule takes from thirty to sixty days, 
remaining stationary for a variable time Salazar reported that the 
eruption of verrugas usually lasts from three months to one year 

Many studies have been made on the histopathology of the verrucous 
nodes Mackehenie recognized a preemptive histioc)dic stage, an 
angioma-like, or angiocytic, stage and a sclerosing, or fibrocytic, stage 
At the height of its development the verruga may resemble a cavernous 
angioma oi very vascular granulation tissue Strong and associates 
found that the typical histologic features of a verruga consist in numerous 
new-formed small vessels, proliferated endothelial cells and the presence 
of bartonellas 

The verrugas have various shapes round, pedunculated, sessile, etc 
They may be in the skin, in subcutaneous tissue or even in deeper tissue 
and can originate in any mesenchymal tissue Old descriptions of the 

58 Mackehenie, D , and Jimenez-Franco, J Acerca del mosaico de poderes 
de la Bartonella bacilliformis, Reforma med, Lima 21 677, 1935 

59 Salazar, T Histona de las verrugas, Thesis, Lima, 1858, Gac med de 
Lima 2 161 and 175, 1858 

60 (c) Mayer, Rocha-Lima and Werner (&) Strong^’’ (c) Mackehenie-® 

(d) Hercelles (e) Noguchi ''I'l (/) Mackehenie {g) Velez, A De las 
verrugas, Thesis, Lima, 1861 (/i) Izquierdo, V Spaltpilze bei der “Verruga 
peruana,” Arch f path Anat 99 411, 1885 (j) Tamayo, M C Histologia 
patologica de la verruga nodular. Thesis, Lima, 1899 (;) Escomel, E Anatomic 

pathologique du verrucome de Carrion, Ann de dermat et syph 3 961, 1902, 
Cr6n med , Lima 20 51, 1903 (,k) Mackehenie, D Estudio del noduloma 
verrucoso. Reforma med , Lima 24 50, 1938 (/) da Rocha Lima, H Zur His- 
tologic der Verruga peruviana, Verhandl d deutsch path Gesellsch 16 409, 
1913 (in) Cole, H N , Verruga Peruviana and Its Comparative Study in Man 
and in the Ape, Arch Int Med 10 668 (Dec) 1912, J Cutan Dis 31 384, 
1913 (») Noguchi, H Etiology of Oroya Fever Bacterium peruvianum n sp 

Secondary Invader of Lesions of Verruga Peruviana, J Exper Med 17 165, 1928 
(o) da Rocha, Lima, H Verruga peruviana und teleangiektatische Granulome, 
Arch f Schiffs - u Tropen-Hyg 29 525, 1925 Ip) Letulle, M Histologie 
pathologique des veruges cutanees, cited by Odriozola,^i p 201 
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disease lefeired to the small nodes as “mihaiy” veiiugas, nodular or 
'tubeiculous” verrugas, because of their lesemblance to the tubercles 
(figs 4 and 5) The larger ones were called “mule type” (fig 6) oi 
tumorous type” (fig 7) In an 11 year old boy a veiruga the size of 
cl fist developed in the subcutaneous tissue of the elbow From this 
tumoi continuously diained seious fluid and blood until it was removed 
suigically It appeared to be a very vascular angiomatous tumor, weigh- 
ing 187 Gm and studded with small veirugas 

When located m the subcutaneous tissue, the verrugas may be 
adherent to other tissues, such as the aponeurosis, tendons and peri- 
osteum The subcutaneous nodules have a tendency to push out the 



Fig 8 — Small verruga, showing angiomatous features and perivascular 
infiltrates Hematox 3 din and eosm , X 155 


skin, making it thin and of a purplish color The large verrugas may 
have a pedicle (fig 9), partially or totally coveied by the skin, and may 
be isolated or in conglomei ates In figure 5 there are illustrations of a 
patient who had a diffuse eruption of veriugas in the extremities and 
face There were 1,873 veirugas on the right leg and right foot alone 
Localization of verrugas in the bones has been reported in the 
last century and lecently®^ It occurred in 3 cases personally 

61 Jimenez-Franco, cited by Ricketts,^^ p 112 

62 Tschudi ® Tupper 21 

63 Arellano, A Primer caso clinico de localizaci6n osea de verruga infecciosa 
Cron med , Lima 12 43, 1895 
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studied They have also been reported in articular and periarticular 

cartilages in the muscles in the adventitia of the vessels 
in the mucosa of the mouth,““ respiratory tract/®® esophagus and 
stomach , in the vaginal serosas , in the testis , m the capsule 
of the kidne}^, and m the epididymis They have been described 



Fig 9 — Section of large infected verruga, showing cavernous blood spaces 
Hematoxylin and eosin, X 000 


64 Campodomco, E Caso interesante de verruga peruana o verruga infec- 
ciosa, Cron med , Lima 12 43, 1895 

65 Medina Odriozola Campodomco 

66 Delgado, L M El brote de verruga en la vejiga, Rev med peruana 
7 91-98, 1935 
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m the lung,®* heart, liver and spleen,®* m several reports on glands ®* 
and in the brain ®® Many of the supposedly internal verrugas reported 
in these studies have been unaccompanied with histologic studies, a 
point which was emphasized by Arce It is possible that many of these 
internal nodules described did not represent bartonella granulomas but 
other types of lesions 

The verrugas themselves are nontender Depending on the location 
of verrugas, varied symptoms may occur , for instance, if the verrugas are 
located in either of the bronchi, hemoptysis may occur, if in the brain, 
epileptic seizures There is no correlation between the size of the 
verrugas and the local symptoms 

In the regressive stage they progressively become paler because of 
decreased vacularization of the nodule ®°’^ This represents the transition 
from the angioblastic to the fibroblastic stage ®°'^ Occasionally they 
become homy, covered with a thick crust (fig SC and D) Tearing of 
the membrane of the node is followed by external hemorrhage The 
verrugas in the skin may leave transitorily a central hypopigmented zone, 
surrounded by an area of hyperpigmentation Scars are not found 
The regression of the node is more rapid if hemorrhage, thrombosis oi 
infection occurs within the verrugas Infections of the verrucous nodes 
may occur focally or in systemic infections The last is hematogenous, 
and usually numerous nodes suppurate at the same time. Salmonella 
organisms have been isolated from these infected nodules since early in 
this century,®® and Noguchi found a bacterium which he named Bac- 
terium peruvianum ’’® 

Except for pains in the joints, muscles and bones, the eruption of 
cutaneous verrugas is accompanied only with local symptoms Numerous 
general symptoms, such as fever, anemia, splenomegaly and hepato- 
megaly, previously pointed out as occurring in the eruptive stage, are 
due to secondary mtercurrent infections Symptoms that are present 
preemptively may change abruptly with the eruption diminishing or 
disappearing, and the pains in the bones, joints and muscles will fade 
and sometimes disappear entirely The eruption of verrugas occurs 
most frequently without anemia, however, in complicated cases with 
mtercurrent infections there may be anemia of varied intensity In 
previous studies 3 cases were reported with a polycythemic erythrocyte 
count, above 6,000,000 red cells and in 1 case 7,000,000 

67 Odnozola Campodonico 

68 Gonzalez Olaechea, M Un caso de verruga infecciosa visceral, Cr6n 
med , Lima 7 324, 1890 

69 Biffi, U, and Carbajal, G Sobre un caso de enfermedad de Carrion con 
nodulomas supurados, Cr6n med , Lima 21 285, 1904 

70 Noguehi, H Etiology of Oroya Fever IX Bacterium Peruvianum n 
sp A Secondary Invader of the Lesions of Verruga Peruana, J Exper Med 
47 165, 1928 
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Lymph nodes ai e not enlarged except as the result of infection of the 
node by the organism Under these conditions the lymph nodes may 
become hard, tender and tumefacient, and occasionally there is a sup- 
purative adenitis 

“relapses” of B BACILLirORMIS ANEMIA 
AND CHRONIC VERRUGAS 

Patients who ha^e had B bacilhformis may later have a recurrence 
of symptoms with anemias one of the features These relapses have 
been interpreted as relapses of the barton el la anemia, but they are, in 
fact, complications of several types In these cases, B bacilhformis is not 
found on the circulating erythrocytes The hematologic characteristics 
of these secondary' anemias are vaiied The low erythrocyte count may 
be due to several factors external hemorrhages, thrombocytopenic 
purpura, malaria, secondary infections and miscellaneous intercurrent 
infections 

Malo in 1852 first described the reappearance of symptoms in 
patients with verrugas, attributing them to the invasion of the viscera 
Odriozola^^ made the same correlation, emphasizing the change in the 
appearance of the verrugas in these cases, “the eruption gets pale, 
atiophic and disappears rapidly” After the isolation of the causative 
bacteria by Barton in 1909, the recurrences associated with a high 
mortality were interpreted differently It was thought that the “grave 
fever of Carrion” could reappear at any moment duiing the couise of 
the disease,^^ an idea that has prevailed until today The recurrence of 
anemia in Carrion’s disease is said to be due to reinvasion of the blood 
by B bacilhformis®*, hovever, no proof of such reinvasion in man has 
ever been offered Experimentally, reinvasion of the red cells occurs 
frequently in splenectomized animals "" Reinvasion of the red cells 

71 Malo, N Thesis, Santiago, 1852, Cron med , Lima 13 201, 1895 

72 Weinman, D Infectious Anemias Due to Bartonella and Related Red 
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V Bartonella Anemias Effects of Splenectomy on Structure of Erythrocytes in 
Rana Esculenta, Spenmentale, Arch di biol 88 73, 1934 Perla, D Compen- 
satory Changes Following Splenectomy in Bartonella Free Rats, Proc Soc Exper 
Biol & Med 31 983, 1934 Domaglc, G , and Kikuth, W Development of Splenic 
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Schmidt Relation to Bartonella Infection, Centralbl f allg Path v path Anat 
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during the eiuption of verrugas would not be immunologically feasible, 
for baitonella anemia occurs during the invasive stage, when the immune 
defenses are poor, and the eruption occuis when there is a marked 
immunologic defense The cases with eruption of verrugas and with 
a febiile anemia are piobably due to intercunent complications, such as 
typhoid, salmonellae infections, malaria, amebiasis, etc , as was discussed 
m previous papers 

Carrion’s disease usually confers immunity for a lifetime Dounon 
in 1871 asserted that the disease occurred only once Tschudi said 
that once it occurred there was a predisposition to reacquire it Tupper,^^ 
foi the first time, differentiated the recurrence of the disease from the 

ciahon of Bartonella Bodies with Induced An<“mia in Dogs, J Exper Med 61 139, 
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a Bartonella muris, Compt rend Soc de biol 127 1173, 1938 Lourau, M , Sacy, 
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Action des facteurs hepatiques antianemiques, Sang 13 749, 1939 Alsted, G 
Studies on Immunity in Bartonella Anaemia, Acta path et microbiol Scandinav , 
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frequent eruption of verrugas in nonimmunized patients Carrion^®* 
mentioned the chronic forms, and Antunez ** described such forms as 
are frequent in the areas where the disease is endemic I have studied 
cases in which a complete immunity did not occur,®® as in 1 in which 
eruptions occurred three times in a ten year period Gonzalez Olaechea 
had another patient who acquired Carrion’s disease and soon after 
remained in a place where the disease v as not present Every year for 
twelve successive years he had an eruption of verrugas in the skin 

BARTONELLA REACTIONS INDEPENDENT OE THE 
ERUPTION or VERRUGAS 

Inflammatory reactions localized in different tissues, such as ery- 
themas, phlebitis, parotitis and encephalitis, are seen most frequently 
in the preeruptive stage of the disease ®® An erythema nodosum has 
been reported,®® and Mackehenie found specific bartonella inflammations 
of the sebaceous follicles of the skin 

Phlehtis — Phlebitis in Carrion’s disease is rather uncommon It 
occurred in 5 out of 105 hospitalized patients, in incidence of 4 7 per 
cent ®® Few authors have referred to the involvement of the veins in 
this disease Tupper in 1887 described varicose veins of the leg and 
considered them as sequelae of the infection Many cases have undoubt- 
edly been misdiagnosed, as 1 labeled thrombosis of all four extremities ®^ 
In a report of 3 cases, the distinctive characteristics of the phlebitis 
were anal3'zed The general condition of the patients was found unal- 
tered, and the conditions observed on physical examination v ere normal 
except in the areas with involved veins There was a moderate irregular 
temperature oscillating between 37 5 and 38 5 C (99 5 and 101 3 F ), 
without chills and with increased pulse rate Initiall)’-, there is local 
perivenous inflammatory tumefaction, edema and increased temperature, 
but no lymphangitis or local Ijmiphadenopath}" occurred After a few 
days to two weeks the perivenous inflammation appeared as a hard 
enlarged cordhke vein There was no tendenc)’^ toward invasive spread- 
ing or embolism , however, the phlebitis is frequently multiple In all 3 
cases blood cultures were positive foi B bacilhformis when Gemian’s 
medium was used for culture 

InfiammaUon of the Serous Memhi'anes — ^Any serous meinbiane, 
such as the pleura, pericardium and peritoneum, may exhibit nonsup- 

75 Gonzalez Olaechea, M Personal communication to the author 

76 Delgado-Bedoya, G Endoplebitis verrucosa, Rev med peruana 13 126, 
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77 Ricketts, W E Phlebitis in Carrion’s Disease A Report of Three Cases, 
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putative changes Pleuritis was described in the last century and also 
later Gonzalez Olaechea demonstrated for the first time the presence 
of B bacilliformis m the leukocytes and macrophages of the pleural 
effusion The effusion is present in moderate amounts, as in 1 case m 
which 400 cc was lemoved However, clinical and pathologic evidence 
indicates that the effusion is due to a generalized serous inflammatory 
reaction and not to an internal verrugal node 

Paiohhs — Pai otitis is quite rare, Manrique^^*’ having described 1 
case and I anothei, which persisted for about one month Other inflam- 
matory leactions have also been described, such as epididymitis 
and iritis 

MENTAL AND NERVOUS SYMPTOMS 

Net vans Sympfomutology — Nervous and mental symptoms are not 
uncommon and have been attributed to neurotropic affinities of B bacilli- 
formis and explained on the basis of the neurologic lesions In 1942, I 
attempted a classification of the nervous and mental forms of the dis- 
ease This was followed by a similar study Mental and nervous 
symptoms are usually of secondary importance and represent a minimal 
part of the symptomatology , however, they can constitute the dominating 
pictuie, as occurred in 11 per cent out of a series of 105 cases pre- 
viously reported The central and peripheral nervous system may be 
involved 

Carrion suggested the possibility of localized meningeal verrugae 
Gonzalez Olaechea described a verruga in the brain, and Campo- 
donico reported an autopsy case with verrugas in the meninges and 
choroid plexus Mackehenie histopathologically proved the action of 
Bartonella on the nervous system,®® and many other cases of such 

78 Odnozola’-^ Jadassohn and Seifferti® Arce®® 
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involvement have been leported®^ Enemas showed alterations of the 
nervous structures as well as the meninges m 2 cases,®-' and Quiroga- 
Mena®“ referred to a possible diffuse encephalopathis 

Carrion was the fii st to describe meningeal symptoms In several 
cases meningeal symptoms have developed during the invasive stage 
of the disease or during the crtical phase of the anemia In 1 of the 
patients under my observation with massive parasitism of the red cells 
(96 per cent of the cells of the peripheral blood) and an,anemia (nearly 
a half million red cells), the meningocephahc symptoms appeared as the 
last step m the progressive and fatal evolution of the bartonellosis A 
case of polioencephalitis was reported by me m 1942, and Monge and 
Mackehenie reported a choreic syndrome Paresis is not uncommon ®' 
In 1 case m my expenence there was a transitory quadriparesis , in 
another a spastic paraplegia, and m a third epilepsy coinciding witli 
the eruption of verrugas Ortiz described patients with neuralgias 
and paresias who bathed m natural thermal Peruvian springs (Chancos 
111 Carhuas and Chilcas m Mancos, Ancash, Peru) with a definite 
improvement I have reported a transitory paralysis of the fifth, ninth 
tenth and eleventh cranial nerves before the eruption of verrugas In 
another case polyneuritis resulted m marked muscular atrophy of the 
extremities Neuralgias and radicular pains are not uncommon Local- 
ized hyperhidrosis is said to be due to lesions of the vegetative nervous 
sj^stem,®-** and anatomopathologic changes m the vagus and sympathetic 
ganglions have also been reported 

Spinal Fluid — There are verj^ few studies on the spinal fluid m this 
disease ®® In a previous analysis of 12 cases ®® with neurologic symp- 
toms, the tensions of the spinal fluid were found normal or only slightl) 
elevated, the fluid was transparent, alkaline in reaction without mem- 
brane formation and without coagulation The results of the chemical 

84 Bello, E Verruga peruana Historia de un caso de enfermedad de Carrion, 
Cr6n med , Lima 10 227, 1893 Lastres, J B Complicaciones nerviosas de la 
verruga peruana. Rev med peruana 6 1690, 1934, Verruga peruana y polio- 
mielitis anterior, ibid 8 771, 1936 Aiendez P , and Anglas Quintana, P 
Smdrome de poliomielitis anterior aguda en el curso de la enfermedad de Carri6n, 
Rev neuro-psiquiat 3 88, 1940 Morales, A L Un caso de enfermedad de Carrion 
con smdrome Parkinsoniano, Rev med peruana 5 646, 1933 Ricketts 
Mackehenie and Enemas Mackehenie and Alzamora Afonge and 
Mackehenie 

85 Enemas, cited by Ricketts, ss pt 2, case reports, pp 161 and 211 

86 Quiroga y Mena, R Verruga cerebral , Cron med , Lima 1899 

87 Ortiz, R La enfermedad de Carri6n en el departamento de Ancash, Actas 
y trab d V cong lat am med 5 648, 1914 

88 Lastres, J B La cefalalgia en la verruga peruana. Rev med san mil , 
Lima 15 11, 1942, El liquido cefalor-raquideo en las neuro-bartonelosis, Gac 
m6d , Lima 1 104, 1945 Ricketts Monge and Mackehenie 
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detei mniations weie variable There was an increase in albumin in every 
patient with meningeal symptoms, m 1 the amount of albumin being 
0 00230 Gm per bundled cubic centimeteis The Tandy and Nonne- 
Appelt leactions were sometimes strongly positive The amount ot 
glucose in patients with meningeal symptoms may be slightly deci eased 
and was found to be as low as 0 22 Gm per hundred cubic centimeters 
m 1 case The chlorides were not significantly lowered 

A cytologic study of the spinal fluid revealed that the cell count was 
normal, with the exception of cases with meningeal symptoms In 1 case, 
there were 10 5 cells per cubic millimeter, predominantly lymphocytes, 
and m another, monocytes, lymphocytes, plasma cells and macrophages 
containing bartonellas Guzmaii-Barron, cited by Monge and Macke- 
henie,'®'^ was the first to demonstrate the presence of B baccilliformis 
m the spinal fluid In a previous study the colloidal gold and mastic 
reactions were negative in 10 cases with nervous symptoms, although 
m one a paralytic precipitation was complete in all the tubes Wasser- 
mann and Kahn reactions were negative in every case 

EDEMA 

Edema, which was recorded m the earliest descriptions of the dis- 
ease,®® may be generalized or local The former may be seen over the 
feet or in the face, simulating kidney disease, however, the urine 
is normal The blood proteins in these cases are usually low, 
with an inversion of the albumin-globulin ratio In 1 such case,®” the 
total protein was 6 97 Gm (albumin 2 36, globulin 4 61, with an albumin- 
globulin ratio of 0 51) Hurtado refeiied the edema to the drop in the 
plasma albumin with resultant changes m the oncotic pressure of the 
blood Merino found during the acute stage of B bacilliformis anemia 
a decrease in the amount of albumin proportional to the intensity of the 
anemia He also observed that with the increase in red cells after the 
“critical stage” there was an increase in the amount of protein and 
globulin The increase in the globulin protein fraction represents 
immunity against the bartonella infection After hemorrhage or pro- 
tracted diarrhea, edema appears 

Localized edema in Carrion’s disease without modification of the 
blood proteins is due to different factors, such as phlebitis, lymphatic 
obstruction m the vicinity of the verrugas, especially when subcutaneous 
nodes reach a fairly good size Low plasma protein with an inverted 
albumin-globulin ratio of 0 56 in the blood coexisted in 1 case with a 
slight phlebitis of the saphenous vein and marked edema of the entire 
lower extremity 

89 Matto® Mackehenie^o 

90 Merino, C Las seroprotemas en la enfermeclad de Cariion, Thesis, Lima 
1939 
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PROGNOSIS 

The prognosis in Carrion’s disease vanes considerably from patient 
to patient and in the different stages of the disease The mortality 
occurring in B bacilhformis anemia depends largely on the presence of 
intercurient infections Of 30 patients with such anemia, 9 died without 
demonstrable intercurrent infection Eleven out of 15 with mtercurrent 
infection died, an incidence of 73 per cent One additional patient died 
with a coincidental rheumatic heart disease These findings confirm 
previous reports which emphasize the importance of mtercurrent infec- 
tions in Carrion’s disease They occurred m 47 out of 105 cases and 
were responsible for death in two thirds of the fatal cases “““ Jimenez- 
Franco, cited by me,"® in 25 cases with autopsy found only 1 which was 
apparently uncomplicated Probably the lowered resistance of the host 
in cases with B bacilhformis anemia predisposes to fatal infections due 
to invasion by organisms from the gastrointestinal tract A similar 
situation seems to occur in the cases complicated by amebic colitis 
Parasitic infestation of the gastrointestinal tract, other than Endameba 
histolytica, does not alter the course of the disease Malaria, the most 
frequent mtercurrent infection, did not significantly affect the immuno- 
biologic course of Carrion’s disease The host’s defenses against mter- 
current infections are not decreased during the preemptive or eruptive 
stage of the disease Of 75 patients observed during the preemptive 
and eruptive stages, only 3 died, 1 with an E typhosa infection and 
2 with tuberculous meningitis 


TREATMENT 

Until recently there has been no specific therapeutic agent for 
Carrion’s disease, the treatment being largely symptomatic Penicillin 
has recently been reported as producing good results m halting the course 
of the bartonella anemia Streptomycin seems to have a similar action 
Further studies are, however, necessary to evaluate the action of these 
drugs m the disease 

A good deal of therapeutic effort has been directed toward stimu- 
lating the bone marrow m bartonella anemia This is of dubious impor- 

91 Ricketts 38 Ricketts 37a Alazamora-Castro Weinman Jimenez- 
Franco ^30 Hercelles, O Estudio de la bartonella en los organos y tejidos y 
deducciones que de el se sacan en el proceso anatomo-pathologico de la enfermedad. 
Rev med peruana 7 235, 1935 

92 Merino, C Efectos de la penicilina en un caso de fiebre grave de 
Carrion, Gac med, Lima 1 8, 1944 Aldana, G L, and Tisnado Munoz, S 
Penicilina y enfermedad de Carrion Estudio experimental y clinico, Rev med 
peruana 18 343, 1945 Merino, C La penicilina en el tratamiento de la 
enfermedad de Carrion, ibid 18 329, 1945, J Lab & Clin Med 30 1021, 
1945 

93 Merino, C Personal communication to the author 



RICKETTS— CARRlOirS DISEASE 


tance m cases without any complication, as the main problem is not to 
stimulate the formation of erythrocytes but to prevent the effects of 
their destruction The reticulocytosis is evidence of actu'C regeneration/* 
but It IS not adequate to compensate for the extreme he-molysis In the 
course of the favorable cases there is a sudden spontaneous transition 
with disappearance of the bartonellas from the erythrocytes This 
phenomenon may give the fallacious impression that a particular drug or 
treatment is responsible for such change 

Blood transfusions appear to be indicated , hov,e’'er, up to the present 
they have rarely been used This is due largely to the prevailing theory ''' 
that the disappearance of the bartonellas from the erythrocytes occurring 
during the “crisis” of the anemia is due to immunity of the red cells 
toward the bartonellas Blood transfusions according to this theory 
will alter the immunity, since the donor cells are supposedly more sus- 
ceptible and so are more apt to be parasitized This theory is not accept- 
able, as the erythrocytes have never been knov/n to have immunologic 
activity. The immunologic changes which occur in the host m the critical 
stage produce the changes both in the shape and in the clearance of the 
bartonellas from the erythrocytes. This is supported by the fact that the 
anemia does not recur in the course of the disease, C'xn in fatal inter- 
current infections occur Small blood transfusions, 300 to 400 cc , v/hich 
v.ere available in only a few ca=es, proved, in my experience, to be a 
hfe-saving procedure It ^eems that the anemic patients v/ith massive 
parasitism v/ill greatly benefit from repeated blood transfusion^ as sup- 
portive therapy against the bartonella infection, the anemia and the 
frequent intercurrent infection*: Transfusions are indicated only in this 
period, for v.hen the bartonellas disappear from the erythrocytes, the 
destruction of red cells cea=es and there is a spontaneous prompt recovery, 
A second therapeutic effort, such as the use of antibiotics, ‘should be 
directed to prevent intercurrent infections which largely account for 
the high mortality in ca=cs of B b a 

The treatment or the disease during the preeruptive and eruptive 
stages is merely symptomatic Patients v/ith numerous verrugas of the 
extremities may have to remain in bed For many decades local applica- 
tions of various drugs to the skin*^ and administration of infusions of 
various plants v/ere given to produce the eruption of the verrugas, 
v/hich appear to be associated v/ith a relative immunity of the host 
tov ard the bartonella infection These measure^, however, have never 

94 EscomeJ, E La maladie dc Carrion ou verruga du Perou Les 
derniercs ao^ujcitions, Bull Soc path exot 22:405, 1929 V/cinman 
Dounon 

95 Maldonado, A ' El esremano de la enfermedad dc Carrion en d vallc dc 
Santa Eulalia -j alguno« datos ^obre los pldjotomu' que la transiten, Cron, 
med, Lima 50*385, 1933 Pdiagliati Odnozola’’^ 
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been demonstrated to change the course of the infection Large “mule” 
or “tumoral” verrugas may need to be removed surgically in some cases 

Immunologic therapy has not been found to be effective, nor has 
convalescent therapy given satisfactor)^ results Efforts were made 
however, with immune serum from rabbits, which was administered to 
3 patients with bartonella anemia, in 1942 In 1 of these cases, which I 
had the privilege of following during the succeeding year, the course 
of the disease was not altered Kuczinski has properly emphasized 
the importance of the administration of vitamins Bj and C in this disease 

SUMMARY 

Carrion's disease and verruga peruviana are synonomous The 
eponym honors Daniel Carrion, who, by self inoculation, established 
experimentally in 1885 the relationship between Bartonella bacilliformis 
anemia and the eruptive phase of this disease Carrion’s disease is 
caused by B bacilliformis, a pol 3 miorphous organism classified as a bac- 
terium, and IS limited to certain zones of the Andes in Peru, Colombia 
and Ecuador Clinically, it may be divided into several stages 
incubative, invasive, preemptive and euiptive vith focal lesions called 
verrugas 

The length of the incubation period seems to vary from three to 
fourteen weeks, and the invasive stage varies with respect to symptoms 
duration and prognosis The onset may be insidious, with vague non- 
characteristic S)TOptoms, or it may be sudden, with chills, high fever 
sweating, headache and occasional delirium Sometimes symptoms are 
absent altogether 

Bartonella bacilliformis anemia (Oroya fever) is a febrile hemolytic 
anemia with distinguishing clinical and hematologic characteristic, occurr- 
ing only rarely in the invasive stage The anemia is macrocytic and fre- 
quently hypochromic, with signs of intense blood formation The 
pathognomonic sign of the disease is the presence of B bacilliformis on 
the erythrocytes The anemia is normoblastic , there is no spherocytosis 
and the saline fragility of the er 3 ^throcytes is normal Histologically there 
IS evidence of phagocytosis of er 3 '^throc 3 'te in the cells of the reticuloendo- 
thelial system (the Kupffer cells and the cells lining the sinuses of the 
spleen and lymph nodes) There is a shift of the pol 3 Tnorphonuclear 
sei les to the left, characterized by the presence of myeloblasts, myelocytes 
and metamyelocytes The bartonellas disappear from the erythrocytes 
111 a very few days, and this is called the “critical stage” of the anemia 
The hematologic changes of this tiansition are as follows a change in the 

96 Howe, C Studies on the Immunologj’’ of Carrion’s Disease, Arch 
Int Med 72 147 (Aug ) 1943 , Immune Serum Therapy m Oroya Fever, 
ibid 72 429 (Oct ) 1943 
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shape of the bartonellas from the “bacilhform” to the “coccoid” form 
before complete clearance will take place, an increase in the erythrocyte 
count, reduction in the indirect hyperbilirubinemia to normal, increase in 
the number of monocytes and eosinophils and a “shift to the right” of 
the polymorphonuclear series With the disappearance of the bartonellas 
from the erythrocytes, the symptoms due to the anemia vanish 

In the preemptive stage, the symptoms are pains m the joints, 
muscles and bones , cramps, and paresthesias Inflammatory reactions in 
various oigans, such as erythemas, parotitis, phlebitis and encephalitis, 
occur most often m this stage The bartonella infection may also involve 
the central or peripheral nervous system and the meninges 

The appearance of red cutaneous nodules, or verrugas, constitutes 
the pathognomonic objective clinical signs of the disease These 
verrugas are usually located in the skin but may be situated in any 
mesenchymatous tissue They are specific granulomas of various sizes, 
histologically typified by multiple newly formed small-calibered blood 
vessels, proliferating endothelial cells and bartonellas Only rarely do 
these nodules produce local symptoms 

Carrion’s disease usually confers immunity for a lifetime, although 
sometimes the immunity is only transitory 

The severity of the disease depends directly on the severity of the 
bartonella anemia, the poor prognosis being largely due to intei current 
infections of enteric origin Until recently the treatment of this anemia 
has been entirely symptomatic Preliminary studies appear to indicate 
that penicillin and streptomycin may halt the progress of the anemia 
It IS suggested that the prognosis may be improved by the use of adequate 
blood transfusions and the use of antibiotics 
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'np'HE PROBLEM of hepatitis has become a very real one since 
the onset of World War II Just els in and after World War I, 
the incidence of hepatitis and perhaps the virulence of the icterogenic 
substance, which has definitely been shown to be a virus, have become 
greater 

Our observations are presented to bring out the following points 

1 That the virulence of the organism during the hvo years previous 
to this report has been great, especially when it has been transmitted 
by the infusion of plasma or blood 

2 That there is a correlation between the results of liver function 
tests and the clinical course of the disease 

3 That the physician should be alert concerning the possibility of 
homologous serum jaundice and of syringe-transmitted hepatitis 

4 That chronic hepatitis and portal cirrhosis do exist as sequelae 
of acute hepatitis 

From July 1946 through December 1948, 100 patients with hepatitis 
were observed Data on the series presented were obtained largely 
from the Veterans Administration Hospital, Wood, Wis , but include 
reports on the cases of patients seen in a large general hospital (Mil- 
waukee County Hospital) and privately 

From the Veterans Hospital, Wood, Wis , and the Marquette University 
School of Medicine 

Published with permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility for 
the opinions expressed or conclusions drawn by the authors 

782 



KOSZALKA ET AL —HEPATITIS AND SEQUELAE 783 


Incidence — Of the 14,121 patients regularly admitted to the Veterans 
Administration Hospital during the period of this survey, 80 had 
hepatitis This number represents an incidence of 0 56 per cent, which 
IS comparable to that reported in other countries ’■ 

Race and Se.x Distiihutwn ■ — Of the 100 patients, 98 were white and 
2 were Negro, 86 were males and 14 were females (The males pre- 
dominated in the series simply because of the preponderance of males 
among veterans ) 

Age DistnbuHon — The average age of the patients was 33, the 
youngest was 12, and the oldest was 84 

Dwation of Illness — The average course of acute hepatitis was two 
months, while that of chronic or recurrent hepatitis was six months to 
five years 

It IS of epidemiologic importance to note that 3 of the patients 
studied were physicians, 4 were nurses, 3 were medical students and 
2 were laboratory technicians Seventeen patients were exposed to 
blood or blood products parenterally, and 7 were subjected to hypo- 
dermic injections within four months of the acute onset of illness Five 
of the latter had diabetes 

Havens ^ stressed the virus etiology of hepatitis because of the 
following factors (1) the failure of investigators to identify a causa- 
tive bacteria, (2) the production of the disease in human volunteers 
by the ingestion of the filtrable agents, and (3) the early development 
of leukopenia similar to that seen in other viral infections Two filtrable 
etiologic agents have been described These icterogenic viruses differ 
in the length of the incubation period, in transmissibility and that they 
fail to demonstrate cross immunity The high incidence of inoculation 
hepatitis associated with the high mortality rate in the present group 
of patients studied during the postwar period renders the means of 
transmission of considerable importance 

We have divided the forms of the disease into three mam groups 

(1) infectious hepatitis, including acute and chronic or recurrent forms, 

(2) inoculation hepatitis, due to infected homologous serum and syringe 
or needle transmitted, and (3) hepatitis complicating other illnesses 


1 Stowman, K The Epidemic Outlook in Europe, JAMA 128 185 
(May 19) 1945 

2 Havens, W P , Jr The Etiology of Infectious Hepatitis, JAMA 
134 653 (June 21) 1947 
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Hepatitis may be caused by infectious agents other than icterogenic 
viruses ® The hepatitis associated with infectious mononucleosis and 
brucellosis was included in the stud}^ Seventy-one per cent of the 
patients were m group 1, 24 per cent were in group 2, and the remain- 
ing 5 per cent were in group 3 (table 1) 

The diagnosis of hepatitis is not difficult In the ordinary acute 
attack, jaundice is the most arresting feature, this was true m 72 of 
our cases A careful determination of a history of past episodes of 
icterus IS important, particularly m cases of chronic or recurrent hepatic 
disease Frequently a historj'’ of contact can be elicited Questions 
directed to obtain a history of blood transfusions, plasma infusions, 
venipunctures, immunizations, blood counts and hypodermic medica- 
tions often provide a lead to the diagnosis of inoculation hepatitis The 
parenterally transmitted form of hepatitis has an average incubation 

Table 1 — Analysts of One Hundred Cases of Hepatitis 


Tjpe of Hepatitis 

Number of 
Oases 

Number of 
Deaths 

Mortality 

Rate, 

Percentage 

Infectious hepatitis 

Acute 

43 

2 

H 

Chronic or recurrent 

20 

0 

0 

Inoculation hepatitis 

Duo to Infected homolotous scrum 

17 

7 

412 

Duo to Infected syringe or needle 

7 

1 

14 3 

Hepatitis associated with infectious mononucleosis 

4 

0 

0 

Hepatitis associated with brucellosis 

1 

0 

0 


period of sixty to one hundred and twenty days, whereas it is rare for the 
period in the spontaneously occurring tj'pe to exceed an interv’^al of 
forty-five days following contact 

A high percentage of the patients complained of digestive dis- 
turbances, such as anorexia, nausea, vomiting, postprandial distress and 
pain or distress in the right upper quadrant of the abdomen General 
symptoms of malaise and easy fatigability were outstanding complaints 

3 (a) Capps, R B , Sborov, V, and Barker, M H The Diagnosis of Infec- 

tious Hepatitis, JAMA 134 595 (June 14) 1947 (i) DeMarsh, Q B , and Alt, 
H L Hepatitis Without Jaundice in Infectious Mononucleosis, Arch Int Med 
80 257 (Aug ) 1947 (c) Gall, E A Serum Phosphatase and Other Tests of 

Liver Function in Infectious Mononucleosis, Am J Clin Path 17 529, 1947 (d) 
Abrams, H L Infectious Mononucleosis with Intense Jaundice of Long Duration, 
New England J Mpd 238 295, 1948 (e) Cohn, C , and Lidman, B I Hepatitis 
Without Jaundice in Infectious Mononucleosis, J Clin Investigation 25 145, 1946 
(f) Morris, M H , Robbins, A , and Richter, E Acute Infectious Mononucleosis 
with Hepatitis Presentation of Two Cases, New York State J Med 44 1579, 
1944 

4 Neefe, J R Recent Advances in the Knowledge of “Virus Hepatitis, 
M Clin North America 30 1407, 1946 
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The incidence of physical findings related to the hepatic disease was 
as follows jaundice, 72 per cent, hepatomegaly, 57 per cent, and 
splenomegaly in 12 per cent of the cases Hepatic tenderness or pain 
in the lower right portion of the thorax on percussion was frequently 
encountered 

ACUTE INFECTIOUS HEPATITIS 

The following case report illustrates acute infectious hepatitis with 
complete recovery 

Case 1 — J W T , a white veteran and physician anesthetist of 29, entered the 
liospital on April 2, 1948 with complaints of nausea, vomiting, anorexia, epigastric 
distress, malaise, dark urine and jaundice of three days’ duration On physical 
examination, he did not appear acutely ill but was mildly icteric The liver was 
palpably enlarged The responses to laboratory tests ranged as follows serum 
bilirubin, 0 4 to 9 4 mg per hundred cubic centimeters , icterus index, 9 to 89 , 
thjTnol turbidity, 3 6 to 8 3 units , prothrombin time, 60 to 100 per cent of normal , 
cephahn-cholesterol flocculation, 0 to 3 plus , cholesterol-cholesterol ester ratio, 
144 60 , intravenous hippunc acid, 0 6 to 11 Gm , and two hour urinary uro- 
bilinogen, 0 3 to 3 7 Ehrlich units, and alkaline phosphatase, 7 3 to 13 6 Bodansky 
units per hundred cubic centimeters The blood count, urinalysis, sedimentation 
rate and results of serodiagnosis were not remarkable At the time of discharge. 
May 7, 1948, the patient’s liver was no longer palpable, the jaundice had subsided, 
1 espouses to all liver function tests had returned to normal and the patient was 
asymptomatic After a few days of graduated activity, a follow-up profile of 
hepatic function remained within normal limits 

SYRINGE-TRANSMITTED OR NEEDLE-TRANSMITTED HEPATITIS 

This form of hepatitis is no different from that classified as homolo- 
gous serum hepatitis It carries this designation because it has been 
proved that an inadequately sterilized syringe with multiple sterilized 
needles may transmit the icterogenic substance 

In our study of 100 patients there were 7 such instances, with a 
mortality rate of 14 3 per cent This disease entity was first brought 
to public attention in 1943, when English physicians observed con- 
siderable increase in the number of cases of hepatitis among patients 
being treated for syphilis in venereal disease clinics “ When records 
were carefully checked, it was noted that the incidence had increased 
from about 1 per cent in 1933 to as high as 50 per cent in 1945 It had 

5 (a) Role of Syringes m the Transmission of Jaundice, Special Articles, 
Lancet 2 116, 1945 (b) Salaman, M H , Williams, D I , King, A J , and 
Nicol, C S Prevention of Jaundice Resulting from Antisyphilitic Treatment, 
ibid 2 7, 1944 (c) Darmady, E M , and Hardwick, C Syringe-Trans- 

mitted Hepatitis, ibid 2 106, 1945 (d) Bigger, J W Jaundice in Syphilitic^ 
Under Treatment, ibid 1 457, 1943 



786 


ARCHIVES OF INTERNAL MEDICINE 


been felt that the jaundice produced m these cases was due to the 
reaction to the arsenic given, but it is now obvious that in many cases 
It was most likely due to a transmitted virus of hepatocellular disease ® 

Similar experiences have been encountered in arthritis and diabetes 
clinics and reported in the literature^ A recent report by Capps, 
Sborov and Scheifley ® described the marked increase of hepatitis in a 
group of persons receiving tetanus toxoid intramuscularly In our 
series, 5 patients who fell into this classification had diabetes and were 
attending the same diabetes chnic 

The reports to date indicate that adequate sterilization reduces the 
incidence of needle transmission It has been shown that the icterogenic 
substance has an extreme resistance to the ordinary methods of sterili- 
zation It has also been demonstrated that the virus is definitely 
inactivated or killed by sterilization with dry heat and that thirty to 
sixty minutes’ boiling is probably eflfective Individual needles and 
syringes should be utilized in the drawing of blood and in the parenteral 
administration of drugs When all these measures were instituted in 
the diabetes clinic at the Veterans Administration Hosptial, the occur- 
rence of syringe-transmitted hepatitis was entirely eliminated 

The following case report illustrates a form of inoculation hepatitis, 
apparently caused by an icterogenic agent transmitted by a syringe or 
needle and resulting m death 

Case 2 — C C M , a white veteran of 52, was admitted to the hospital Jan 26, 
1948 because of jaundice He gave a history of having had diabetes, which was 
well controlled by diet and the administration of insulin, since 1936 He was a 
lesident of an institution where he daily attended the diabetes clinic An exami- 
nation revealed generalized icterus and tenderness in the right upper quadrant of 
the abdomen, but the liver was not palpable The range of laboratory values was 
as follows serum bilirubin, 17 4 to 25 mg per hundred cubic centimeters , icterus 
index:, 57, immediate van den Bergh leaction, positive, two hour urinary uro- 
bilinogen, 1 0 Ehrlich unit per cubic centimeter , thymol turbidity, 16 7 to 19 6 
units , cephahn-cholesterol flocculation, 2 to 4 plus , intravenous hippuric acid, 

0 15 Gm , prothrombin time was 35 to 48 per cent of normal, and cholesterol- 
cholesterol estei ratio, 164 28 Other values were serum albumin, 2 Gm , 
serum globulin, 4 3 Gm , and alkaline phosphatase, 12 5 Bodansky units per 
hundred cubic centimeters The urinalysis, blood count, serodiagnosis and determi- 
nations of red cell fragility, nonprotein nitrogen, blood sugar and carbon dioxide- 
combining power were all unremarkable. The jaundice increased progressively 
The patient began to show sensitivity to insulin Increased breath sounds and 

6 Laird, S M Syringe-Transmitted Hepatitis, Glasgow M J 28 199, 

1947 

7 Droller, H An Outbreak of Hepatitis in a Diabetic Clinic, Brit M J 

1 623, 1945 Hartfall, S J Jaundice m Rheumatoid Arthritis, Lancet 2 358, 
1944 ’ 

8 Capps, R B , Sborov, V, and Schiefley, C S A Syringe-Transmitted 
Epidemic of Infectious Hepatitis with Observations Regarding Incidence and 
Nature of Infectious Donors, JAMA 136 819 (March 20) 1948 
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rhonchi m the left side of the chest developed, and shortly thereafter the patient 
went from a lethargic state into coma and died February 17 Prior to death, the 
size of the liver had decreased noticeably on percussion Autopsy revealed 
bronchopneumonia and acute yellow atrophy of the liver secondary to hepatitis 

HOMOLOGOUS SERUM HEPATITIS 

In the present senes, the mortality rate in homologous serum 
hepatitis was notably high Seven of 17 cases (41 per cent) termi- 
nated fatally, indicating an unusually active type of virus Serious 
consideration should be given the therapeutic use of blood or blood 
derivatives, such as plasma, convalescent serum and biologicals to which 
serum has been added Undoubtedly, blood banks try to eliminate 
infectious persons from their lists of donors, but the possibility of the 
existence of subclmical forms of hepatitis or of recent hepatitis without 
jaundice cannot be overlooked It is hoped that ultraviolet irradiation 
of blood and blood products will, in the future, eliminate this source of 
infection 

The following case report illustrates a fulminating and fatal type 
of homologous serum hepatitis due to a virulent icterogenic virus appar- 
ently introduced in blood plasma 

Case 3 — E. D P , a white veteran and truck driver of 21, entered the hos- 
pital Feb 2, 1947 with a history of an infection of the upper respiratory tract 
followed by severe malaise, fatigue, progressive nausea and vomiting, pain in 
the right upper quadrant of the abdomen and dark urine of one week’s duration 
In December 1946 he had received 3 units of plasma during a transthoracic 
vagotomy for an intractable duodenal ulcer The examination showed him to be 
acutely ill and icteric with tenderness m the right upper quadrant of the abdomen 
and a slightly enlarged liver Laboratory values showed a range as follows 
serum bilirubin, 15 7 to 19 mg per hundred cubic centimeters, cephalin-cholesterol 
flocculation, 4 plus , prothrombin time, 4 to 7 per cent of normal , serum 
albumin, 4 Gm , globulin, 2 3 Gm , alkaline phosphatase, 20 4 Bodansky units, and 
blood urea nitrogen, 7 mg per hundred cubic centimeters A few tyrosine crystals 
were noted in a urinalysis on February 5 A complete blood count and examina- 
tion of the spinal fluid were noncontributory The sedimentation rate was normal, 
and blood cultures were sterile The patient’s course was rapidly downhill and 
was characterized by fever, lethargy, delirium, coma and death within five days 
after admission An autopsy showed the cause of death to be acute yellow 
atrophy of the liver secondary to homologous serum hepatitis 

CHRONIC HEPATITIS 

There is ample evidence provided by reliable investigators that 
chronic hepatitis and other sequelae may result from an acute attack of 
hepatitis The incidence of chronic hepatitis is said to be low,® but 
acute hepatitis is stated to progress to the chronic phase in from 5 to 

9 (a) Lucke, B Pathology of Fatal Epidemic Hepatitis, Am J Path 
^ 20 471, 1944, The Structure of the Liver After Recovery from Epidemic Hepati- 
tis, ibid 20*595, 1944 (b) Young, L E Current Concepts of Jaundice with 

Particular Reference to Hepatitis, New England J Med 237 225, 1947 
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50 per cent of cases According to Capps and his co-workers/ a 
prompt reaction to the direct test f or bihrubinemia alm ost always indi- 
cates an active phase of the chronic form of the disease , Neefe stated 
that this was also the first positive sign of early acute hepatitis Although 
a fine distinction between chronic active and inactive hepatitis was 
not attempted in this series, the criteria established by Capps, his 
co-workers and other authors were observed for the most part 
Twenty-six patients in our series had chronic hepatitis A history of 
acute hepatitis, with or without jaundice, within six months to five 
years of the onset of illness was obtained m each case In addition to 
the bihrubinemia, m most cases fairly characteristic symptoms and 
hepatomegaly were present and responses to one or more hepatic tests 
were abnormal 

The following case is one of chronic and recurrent hepatitis of five 
years’ duration, the condition showed some promise of improving 

Case 4 — L J M, a white veteran and student of 27, was admitted Jan 1, 
1947 with incapacitating anorexia, weakness, malaise and loss of weight He 
gave a past history of “catarrhal” jaundice in 1943 in New Mexico, with subse- 
quent recurrent episodes, in Italy, in 1944 and 1945 A physical examination 
revealed mild, generalized icterus, a tender, firm, enlarged liver and a palpable 
spleen Results of the laboratory tests ranged as follows two hour urinary 
urobilinogen, 0 to 1 2 Ehrlich units, and serum bilirubin, 0 1 to 3 2 mg per hundred 
cubic centimeters, icterus index, 6 to 21, thymol turbidity, 4 6 to 64 units, 
cephalin-cholesterol flocculation, 0 to 1 plus, and intravenous hippuric acid, 03 to 
1 4 Gm The sulfobromophthalein test showed 4 to 18 per cent dye retention, and 
the prothrombin time was 78 to 100 per cent of normal, the value for alkaline 
phosphatase was 4 2 to 4 5 Bodansky units per hundred cubic centimeters Repeated 
investigations for blood dyscrasia and for the presence of malarial and intestinal 

10 (a) Capps, Sborov and Barker ^ {b) Barker, M H , Capps, R B, and 

Allen, F W Acute Infectious Hepatitis in the Mediterranean Theatre Includ- 
ing Hepatitis Without Jaundice, JAMA 128.997, 1945 (c) Volwiler, W, 

and Elliot, J A , Jr Late Manifestations of Epidemic Infectious Hepatitis, 
Gastroenterology 10 349, 1948 (d) KJatskin, G, and Rappaport, E M ^ Late 

Residuals in Presumably Cured Acute Infectious Hepatitis, Ann Int Med 26 
13, 1947 (e) Bank, J , and Cheskin, L J Hepatitis as Observed in Army 

General Hospital, Gastroenterology 6 357, 1946 (/) Jersild, M Infectious 

Hepatitis with Subacute Atrophy of the Liver, New England J Med 237 8, 1947 

11 Neefe, J R Results of Hepatic Tests in Chronic Hepatitis Without 
Jaundice Correlation with Clinical Course and Liver Biopsy Findings, Gastro- 
enterology 7 1, 1946 

12 (o) Capps, Sborov and Barker = (fe) Neefe (c) Capps, R B The* 

Present Status of Viral Hepatitis with Particular Reference to Chronic and 
Residual Forms, United States Veterans Administration Technical Bulletin 10-32, 
Washington, D C, Goverrjment Printing Office, May 31, 1947 {d) Atschule, 

M D , and Billigan, D R Chronic Latent Hepatitis Following Catarrhal 

Jaundice, New England J Med 231 315, 1944 (e) Kunkel, G , Labby, D H , 
and Hoagland, C L Chronic Liver Disease Following Infectious Hepatitis I 
Abnormal Convalescence from Initial Attack, Ann Int Med 27 202, 1947 
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parasites were noncontributory Complete blood counts, and results of serologic 
studies and urinalyses, biopsy of a lymph node, determinations of the sedimentation 
rate and roentgenographic studies of the chest, gallbladder and gastrointestinal tract 
were normal The patient was discharged as improved on August 9, only to present 
himself again in June and December of 1948 with symptoms of soreness in the 
right upper quadrant of the abdomen, easy fatigability, headaches and constipation 
On each occasion, hyperbilirubinemia, hepatomegaly and splenomegaly were present 
On the last admission, responses to all liver function tests returned to within normal 
limits prior to the patient’s discharge from the hospital 

CHRONIC HEPATITIS 

The clinical pattern of chronic hepatitis is uniformly similar to that 
of the acute form except for the variance m degree of the symptoms and 
signs, which have been well described in the literature It may be 
well, however, to point out the striking symptoms and characteristic 
findings Most commonly, a history of easy fatigability, mental depres- 
sion and soreness, aching, fulness, heaviness or pain in the right upper 
quadrant of the abdomen is elicited The last complaint is particu- 
larly noticeable after exercise or exertion Other commoner symptoms 
are fat intolerance, flatulence, postprandial nausea and, occasionally, 
mild diarrhea Capps stated that the disability is often pronounced 
and out of proportion to the general appearance of the patients 
Attempts to pursue occupations or to perform jobs that were easily 
accomplished before the acute episode lead to an extreme degree of 
fatigability There is a tendency to relapse and remission In a severe 
relapse with jaundice, the findings are usually the same as those in the 
acute phase The liver is almost always palpably enlarged and tender 
to a variable degree Some pain may persist m the area of the liver 
after a sharp blow There may be associated splenomegaly Labora- 
tory tests are apt to be misleading because of the paucity of abnormal 
responses, but usually bilirubmemia and one or more abnormal responses 
to liver function tests are observed, as listed in table 2 

The symptoms may simulate a psychoneurosis Ten per cent of 
our patients with chronic cases were admitted to the hospital with such 
a diagnosis Since the diagnosis may be extremely difficult, in many 
cases the disease escapes recognition, according to Barker and others 
Neefe also found that the commonly used hepatic tests may fail 
to reveal hepatic disturbance in some cases in which the patients have 
incapacitating symptoms and for whom biopsy indicates chronic hepatitis 
He stated that he considers the thymol turbidity, flocculation and 
colloidal gold tests the most sensitive indicators of this condition Such 
was our conclusion m regard to the use of the thymol turbidity test in 
the present study 

13 (a) Bank and Cheskin (b) Capps (c) Sherlock, S , and Walshe, 
V Post-Hepatitis Syndrome, Lancet 2 482, 1946 
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It IS now recognized that hepatitis may persist for a long time or 
relapse at intervals after an initial attack Hepatitis that persists 
beyond four to six months is considered to have reached the chronic 
phase Persistent or recurrent hepatitis lasting from four months 
to as long as twenty-nine years after the initial onset has been described 
by several investigators In the majority of these cases, biopsies of 
the liver indicated hepatitis, and the patients demonstrated the charac- 
teristic symptoms (hepatomegaly and impaired responses to liver func- 
tion tests) 

The majority of patients with acute infectious hepatitis for whom 
the disease is diagnosed early and properly managed to make a complete 
recovery A small number die as a result of acute hepatic necrosis 

14 (o) Capps, Sborov and Barker (b) Lucke (c) Barker, Capps and 

Allen (d) Vohviler and Elliot Klatskin and RappaporL^®^ (/) 

Bank and Cheskin Jersild (g) Neefe (/t) Capps (j) Altschule 

and Billigani 2 d Kunkel, Labby and Hoagland^^® (b) Sherlock and 

Walshe.’^^c (/) Bloomfield, A' L The Natural History of Chronic Hepatitis 
(Cirrhosis of Liver), Am J M Sc 195 429, 1938 (m) Krarup, N B, and 

Roholm, K The Development of Cirrhosis After Acute Hepatitis Elucidated 
by Aspiration Biopsy, Acta med Scandmav 108 306, 1941 («) Turner, R. H , 

Snavely, J R , Grossman, E B , Buchanan, R N, and Foster, S C Some 
Clinical Studies of Acute Hepatitis Occurring in Soldiers After Inoculahon with 
Yellow Fever Vaccine, with Special Consideration of Severe Attacks, Ann Int 
Med 20 193, 1944 (o) Soffer, L J , and Paulson, M Residual Hepatic Damage 

in Catarrhal Jaundice as Determined by Bilirubin Excretion Test, Arch Int Med. 
53 809, 1934 (p) Benjamin, J E, and Hoyt, R. C Disability Following 

Postvaccinal (Yellow Fever) Hepatitis Study of Two Hundred Patients Mani- 
festing Delayed Convalescence, JAMA 128 319 (June 2) 1945 (q) Brick, 

I B Critique on Sequelae of Viral Hepatitis, Am J Digest Dis 15 364, 1948 

(r) Caravati, C M Post-Hepatitis Syndrome, Soutli M J 37 251, 1944 (s) 

Howard, R , and Watson, C J Antecedent Jaundice in Cirrhosis of the Liver, 
Arch Int Med 80 1 (July) 1947 (/) 5’pellberg, M A Sequelae of Acute 

Hepatitis, Am Pract 2 311, 1948 («) Kalk, H Chronic Forms of Epidemic 

Hepatitis with Regard to Their Clinical Symptomatology, Deutsche med Wchn- 
schr 72 471, 1947 (v) Marion, D F Delayed Convalescence Following Acute 
Hepatitis Clinical and Laboratory Evaluation, Gastroenterology 8 717, 1947 
(w) Flood, C A , and James, E M Clinical and Pathological Findings in 
Prolonged Hepatitis, ibid 8 175, 1947 (r) Mallory, F B Cirrhosis of Liver 
Five Different Types of Lesions from Which It May Arise, Bull Johns Hopkins 
Hosp 22 69, 1911 (y) Kornberg, A Latent Liver Disease in Persons Recov- 

ered from Catarrhal Jaundice and in Otherwise Normal Medical Students as 
Revealed by the Bilirubin Excretion Test, J Clin Investigation 21 299, 1944 

(s) Polack, E Chronic Hepatitis m Young Persons With or Without Inter- 
mittent Jaundice, Acta med Scandmav 93 614, 1938 (o') Snell, A M Funda- 

mentals in the Diagnosis of Jaundice, JAMA 138 274 (Sept 25) 1948. 

15 Barker, Capps and Allen Neefe Capps 

16 Volwiler and Elliot Kdatskin and Rappaport Altschule and 
Billigan Flood and James 
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or acute yellow atrophy This pathologic change represents the extreme 
lesion of viral hepatitis It is characterized by severe destruction of 
liver cells and an inflammatory reaction There is no alteration of 
the framework of the liver Scarring is not present Hyperplasia 
of liver cells leads to the formation of new tissues producing coarsely 
nodular or tumor-hke lesions Healing gives rise to the so-called toxic 
cirrhosis, postnecrotic cirrhosis or coarsely nodular cirrhosis described 
by various authors According to Patek,^® this form of cirrhosis also 
may eventually terminate in fatal hepatic insufficiency 

’Mortal cirrhosis 

The relation of hepatitis to cirrhosis of the liver is still a controversial 
subject It IS the opinion of some investigators that hepatitis does 
not lead to cirrhosis of the liver On the other hand, there is ample 
conclusive evidence, based on serial biopsies of the liver and on clinical 
observations and presented by other authors,®® that hepatic cirrhosis 


17 KUatskm and Rappaport Spellberg Mallory Bergstrand, H 
Ueber die akute gelbe Leberatrophie, mit besonderer Berucksichtigung ihres 
Auftretens m Schweden im Jahre 1927, Acta med Scandinav, 1930, supp 34, 
p 331 , Acta path et microbiol Scandinav , 1930, supp S, p 41 

18 Patek, A J , Jr Coarsely Nodular Cirrhosis, in Cecil, R L , McDer- 
mott, W , and Wolff, H G A Textbook of Medicine, Philadelphia, W B 
Saunders Company, 1947, p 867 

19 (o) Lucke (6) Klatskin and Rappaport (c) Dible, J H , McMichael, 

J , and Sherlock, S V P Pathology of Acute Hepatitis Aspiration Biopsy 
Studies of Epidemic Arsenotherapy and Serum Jaundice, Lancet 2 402, 1943 
(d) Roholm, K, and Iverson, P Changes in Liver in Acute Epidemic Hepatitis 
(Catarrhal Jaundice) Based on Thirty-Eight Aspiration Biopsies, Acta path et 
microbiol Scandinav 16 427, 1939 (e) Karsner, H Morphology and Patho- 
genesis of Hepatic Cirrhosis, Am J Path 13 569, 1943 (/) Kalk, H , and 

Buchner, F Bioptic Picture of Epidemic Hepatitis (Laparoscopic and Micro- 
scopic Observations), Klin Wchnschr 24-25 874, 1947 

20 Volwiler and Elliot Bloomfield Krarup and Roholm Turner 
and others Howard and Watson Spellberg Kalk Marion 
Polack Snell Dible, McMichael and Sherlock Roholm and Iver- 
son Jones, C M, and Minot, G R Infectious (Catarrhal) Jaundice An 
Attempt to Establish a Clinical Entity, Boston M & S J 189 531, 1923 Sher- 
lock, A Post-Hepatitis Syndrome, Lancet 1 817, 1948 Wang, E Cirrhosis 
of Liver and Its Relation to Acute Epidemic Hepatitis, Nord med 32 2634, 
1946 Findlay, G M , Martin, N H , and Mitchell, J B Hepatitis After 
Yellow Fever Inoculation Relation to Infective Hepatitis, Lancet 2:301, 1944 
Rennie, B , and Pine, T G Infective Hepatitis with Special Reference to 
Prognosis, Am J M Sc 210 18, 1945 Axenfeld, H , and Brass, K Klinische 
und bioptische XJntersuchungen fiber sogennanten Icterus catarrhalis, Frankfurt 
Ztschr f Path 57 147, 1942 Eppinger, H Die Leberkrankheiten , Allgemeine 
und spezielle Pathologic und Therapie der Leber, Vienna, Julius Springer, 1937 


(Footnote continued on next page) 
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may be a sequela of hepatitis It is certainly reasonable to assume that 
acute, chronic or recurrent hepatitis will produce hepatic damage, 
regeneration and fibrosis compatible with portal cirrhosis The end 
result has been described in diverse fashion and under many titles 
Pathologically it may be difficult to distinguish the various types, yet, 
clinically the important pictures are common to all at some time during 
the course of the disease The relationship of clinical hepatitis to 
cirrhosis was substantiated by biopsies of the liver or by autopsy in 
3 cases 

The following report of a case illustrates a transition of acute 
infectious hepatitis to portal cirrhosis) 

Case 5 — L L T, a white veteran and farmer of 57, entered the hospital May 
14, 1948 with postprandial pain in the right upper quadrant of the abdomen, 
nausea, vomiting, clay-colored stools, dark urine and jaundice He also had a 
past history of a chronic, recurrent duodenal ulcer Examination showed jaundice, 
hepatomegaly and tenderness in the right upper quadrant The results of laboratory 
studies were as follows serum bilirubin, OS to 10 8 mg per hundred cubic centi- 
meters, icterus index, 134 to 1S2, two hour urine urobilinogen, 0 to 59 Ehrlich 
units per hundred cubic centimeters, thymol turbidity, 23 to 18 units, cephalin- 
cholesterol flocculation, 2 to 4 plus, and prothrombin time, 43 to 100 per cent of 
normal The sulfobromophthalein test showed 3 per cent dye retention and the 
intravenous hippuric acid test 0 4 to 0 6 Gm The value for serum albumin was 2 2 
Gm , for serum globulin, 2 5 Gm , for alkaline phosphatase, 112 to 26 Bodansky 
units per hundred cubic centimeters A series of fluoroscopic studies of the 
gastrointestinal tract revealed a duodenal ulcer Initial blood counts, urinalyses, 
serologic studies and an electrocardiogram were normal Determinations of the 
sedimentation rate an^values for nonprotem nitrogen, blood sugar and amylase 
were noncontributory'*^(^A biopsy on June 8 showed pronounced disruption of 
the liver architecture There were areas in which the tissue appeared necrotic, 
particularly in the vicinity of the portal triad The cord cells varied considerably 
in size and staining property Nuclei of many cells were enlarged and the cell 
cytoplasm swollen The cells were deeply pigmented Bile thrombi were not 
seen There was some increase in connective tissue elements Three weeks 
later, a second biopsy specimen revealed less polymorphonuclear cell activity, an 
increase of fine, fibrous tissue and infiltrations by fibroblasts within tlie portal 
areas These findings were consistent with early cirrhosis) At that point, the red 
blood cell count gradually dropped to 2,700,000 per cubic millimeter and the 
hemoglobin concentration to 10 5 Gm per hundred cubic centimeters The patient 
gradually improved, both from the clinical standpoint and from that of laboratory 
tests, although hepatomegaly persisted He was discharged on September 29 
Three months later, he remained asymptomatic and no enlargement of the liver 
was noted However, the response to the cephalin-cholesterol flocculation test was 
2 plus, and that to the intravenous hippuric acid test, impaired 


Lichtman, S S Hepatic Insufficiency, Ann Int Med 25 456, 1946 Watson, 
C J , and Hoffbauer, F W Problem of Prolonged Hepatitis with Particular 
Reference to Cholangiolitic Type and to Development of Cholangiohtic Cirrhosis 
of Liver, ibid 25 195, 1946 Snell, A M Some Clinical and Physiologic 
Problems in Cases of Portal Cirrhosis, North Carolina M J 8 338, 1947 
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The following case illustrates the transition of chronic infectious 
hepatitis of four years’ duration into portal cirrhosis 

Case 6 — F J L, a white veteran of 31, was admitted Feb 14, 1947 On 
entry, he complained of weakness, nausea, vomiting, anorexia, intolerance to fats 
and jaundice He gave a past history of having had hepatitis with jaundice (in 
North Africa) in 1943, with a recurrence in 1947 Elxamination showed generalized 
icterus with an enlarged, firm, tender liver Laboratory studies demonstrated the 
following values serum bilirubin, 04 to 3 8 mg per hundred cubic centimeters , 
icterus index, 9 to 26, and two hour urinary urobilinogen, 0 3 to 1 74 Ehrlich units 
per hundred cubic centimeters The value for the thymol turbidity test was 
3 9 to 19 6 units, and that for the cephalin-cholesterol flocculation test, 0 to 3 
plus, the sulfobromophthalein test showed 0 to 20 per cent dye retention and 
the intravenous hippunc acid test 061 to 09 Gm The prothrombin time was 
60 to 100 per cent of normal The serum protein values were albumin, 3 9 to 
5 4 Gm , and globulin, 2 7 to 18 Gm per hundred cubic centimeters , the value 
for alkaline phosphatase was 3 7 to 12 1 Bodansky units per hundred cubic centi- 
meters The sedimentation rate ranged from 42 to 66 mm (Westergren method) 
m 0 ^ hour The blood counts, urinalyses and serologic tests were not remark- 
able ^ biopsy done on February 25 showed the liver architecture to be fairly well 
preserved The individual cord cells were hyperplastic and showed a slight 
increase in vacuolization Within the portal areas, there was a slight to moderate 
increase of fibrous tissue accompanied with fibroblasts and slight hyperplasia of 
the bile ducts Scattered lymphocytes were present in the portal areas Some 
liver cells were stained with bile Thrombi were not particularly evident Four 
weeks later, another biopsy disclosed findings compatible with portal cirrhosis 
The patient was discharged on April 11 and was seen again in September and in 
February 1948, at which times his condition was consistent with that of compensated 
portal cirrhosi^ 

'^(Another 100 patients with portal cirrhosis, whose cases are not 
reported here, were encountered during the study Many gave a 
past history of jaundice Because there was no conclusive evidence 
obtained to show that hepatitis was the initial hepatic disorder in these 
cases, the patients were not included in the series^ 

STUDIES OF LIVER FUNCTION 

The laboratory tests most used in the series are listed in table 2 
Some idea of the degree of usefulness of an individual test may be 
obtained by noting the percentage of cases in which the procedure 
was confirmatory of the clinical diagnosis For example, elevation 
of the value for serum bilirubin was noted in 83 8 per cent of 93 cases 
Nine of the 15 patients that had a normal value for serum bilirubin 
showed an elevated icterus index at some time during the course of 
illness This illustrates the importance of repeating the tests In our 
experience, the thymol turbidity test of Maclagan was more sensitive 
than that for cephalin-cholesterol flocculation, the response to the former 
being abnormal m 90 per cent of cases as against 75 per cent for the 
latter This experience is not in accordance with the findings of 
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Mateer and his associates, who, in an evaluation of this very point, 
found the cephahn-cholesterol flocculation test of Hanger to be the 
more sensitive and the better screening test However, critical evalu- 
ation would depend on whether one were using the tests in acute 
or chronic hepatitis The response to the thymol turbidity test is said 
to be more frequently abnormal in acute hepatitis, while the value for 
cephahn flocculation is oftener positive in chronic hepatitis and cirrhosis 
Our statistics show that in 31 cases of acute hepatitis in which values 
for cephahn-cholesterol flocculation and thymol turbidity were both 

Table 2 — Analysts of Perimott Physical Findings and Laboratory Tests 


Cases In Which 
Response 

Number Was Abnormal 

Normal of , ' > 

Ranee Cases Number Percentage 

Serum bilirubin, mg per 100 cc — 1 min 0-0 S 


25 min 

0210 

03 

78 

83 8 

Jaundice 


100 

72 

720 

Hepatomegalj 


100 

57 

570 

Splenomcgalj 


100 

12 

120 

Cephalin cholesterol flocculation (IS hr ) 

0-1 plus 

68 

60 

76 0 

Tliymol turblditj, units (30 min) 

Unnnrj urobilinogen, Ehrlich units per 100 cc 

0-4 

60 

54 

900 

(2 hr) 

0-1 0 

70 

51 

72.8 

Prothrombin time, per cent of normal 
Sulfobromophthaloin retention, per cent (6 mg 

70100 

74 

39 

52 7 

per Kg body u eight, 45 min ) 

0-6 

42 

32 

76 0 

HIppuric add synthesis, Gm (Intravenous) 

0710 

07 

38 

567 

Alkaline phosphatase, Bodauskj units per 100 cc 
Serum protein, Gm per lOO cc 

Total 

Albumin 

2C 

0-8 3 

3 8-61 

35 

23 

657 

Globulin 

Scrum cholesterol 

Total, mg per 100 cc 

1230 

140 250 

57 

28 

49 0 

Esters, per cent 

40 00% 

14 

11 

78 5 


determined, the former was abnormal 27 times and the latter 26 times 
In such tests in 21 chronic cases, the value for cephahn-cholesterol 
flocculation was abnormal 10 times and that for thymol turbidity 18 
times The value for thymol turbidity remained significantly abnormal 
longer than the responses to any of the other liver function tests used 
in the study 

The prothrombin time was below normal in 52 7 per cent of 74 
cases In the majority of these cases, there was no significant rise in 
the prothrombin time within twenty-four to forty-eight hours after the 
parenteral admmistartion of vitamin K It is of interest to note that 

21 Mateer, J G , Baltz, J I , Comanduras, P D , Steele, H H, and 
Brower, S W Further Advances in Liver Function Tests, and the Value of 
a Therapeutic Test in Facilitating the Earlier Diagnosis and Treatment of 
Liver Impairment, Gastroenterology 8 52 1947 
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the lowest recorded prothrombin time in the 10 cases of fatal hepatitis 
varied from 4 to 36 per cent of normal Of the nonfatal cases, m only 
6 was the time below 43 per cent of normal and the lowest was 33 per 
cent of normal The over-all average lowest prothrombin time in the 
nonfatal cases was 60 per cent of normal In our experience with 
hepatitis, a prothrombin level below 40 per cent of normal was of 
serious prognostic import 

The sulfobromophthalein test demonstrated retention of the dye 
in 76 per cent of 42 cases Mateer and his co-workers classed this 
as one of the best of the screening tests, but it is believed to be of limited 
value in the presence of jaundice Elevation of the quantity of blood 
phosphatase occurred in 65 7 per cent of 35 cases Only 3 patients had 
elevations slightly above 20 Bodansky units per hundred cubic centi- 
meters 

We used the test for hippunc acid synthesis (intravenous technic) 
in 62 cases Patients in 56 7 per cent of this group showed impairment 
of this function Values for urinary urobilinogen were abnormal in 
72 8 per cent of 70 cases, the accuracy comparing favorably with that 
of any other liver function tests In the determination of total cholesterol 
and of cholesterol esters, the ester fraction was found to be below normal 
m 11 of 14 cases These tests may be of considerable value in differ- 
entiating mtrahepatic and extrahepatic jaundice We believe that had 
serial liver function tests been performed in all cases the percentage of 
abnormal tests would have been considerably higher 

MORTALITY 

In general, the mortality rate in infectious hepatitis is reportedly 
low,’^ whereas that m homologous serum hepatitis is variable In the 
epidemic of 1942, the mortality rate in 51,337 cases was 0 24 per 
cent In the epidemic of 1943 to 1945, the mortality rate in 68,000 
cases was 0 3 per cent, according to Lucke and Mallory Neefe’^^ 

listed the mortality rate as ranging from 0 2 to 0 5 per cent Contrari- 
wise, in Jersild’s series of 550 patients the condition became chronic m 
154 and of these 67 per cent died of subacute yellow atrophy The 
majority of those who succumbed were in the older age group 
Wood and Black also reported a high mortality rate from serum 

22 Walker, D W Some Epidemiological Aspects of Infectious Hepatitis 
in the United States Army, Am J Trop Med 25 75, 1945 

23 Lucke, B , and Mallory, T The Fulminant Form of Epidemic Hepatitis, 
Am J Path 27 867, 1946 

24 Wood, D A , and Black, M B Further Notes on Pathology of Acute 
Epidemic Hepatitis and Homologous Serum Jaundice, Am J Clin Path 
16 746, 1946 
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hepatitis, particularly among wounded men In our series, as shown 
in table 1, 2 of 45 patients with acute infectious hepatitis succumbed, 
the mortality rate was 4 4 per cent The cause of death for 1 patient, 
a white man of 63, was extensive hepatic necrosis, it was revealed by 
autopsy The second case was that of a white girl of 13, who presented 
a clinical picture of severe acute infectious hepatitis five months before 
death Necropsy showed subacute hepatitis, lobular hepatic regeneration 
and early portal cirrhosis Eight of 24 patients with inoculation 
hepatitis died, the mortality rate being 33 per cent The mortality rate 
for the entire series was 10 per cent There were no fatalities among 
the patients with chronic hepatitis or hepatitis of infectious mono- 
nucleosis or brucellosis during the two and one-half year period of 
observation 

TREATMENT 

In general, the treatment outlined by Capps was followed It 
consisted of adequate rest, nutritious diet and avoidance of hepatotoxic 
agents Our patients were maintained on complete bed rest until the 
value for serum bilirubin fell to within 1 0 mg per hundred cubic centi- 
meters or until the jaundice cleared With the disappearance of 
tenderness of the liver and the return to normal of the responses to 
liver function tests, the patient was permitted graduated activities If 
there was no return of symptoms or change in liver function, the 
patient was considered to have made a complete recovery Otherwise, 
complete bed rest was reinstituted 

The diet consisted of 450 Gm of carbohydrate, 150 Gm of protein 
and 100 Gm of fat Until the full diet was tolerated, the parenteral 
administration of a 10 per cent dilution of dextrose in isotonic sodium 
chloride solution with soluble vitamins was considered helpful 

Methionine, given in doses of 1 to 2 Gm three times daily, appeared 
to have some beneficial effect in chronic hepatitis Alcoholic beverages 
were interdicted Surgical procedures were not only deferred in the 
acute phase but considered to be contraindicated, and intercurrent or 
focal infections were treated cautiously 

"^SUMMARY 

One hundred patients with hepatitis were observed over a period 
of two and one-half years The series included cases of acute infectious 
hepatitis, chronic or recurrent hepatitis, homologous serum hepatitis, 
syringe-transmitted or needle-transmitted hepatitis and hepatitis caused 
by other diseases Six representative cases are described 

The virus of homologous serum hepatitis and of needle-transmitted 
or syringe-transmitted hepatitis may be extremely virulent Effective 
measures to combat this mode of transmission are mentioned 
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The apparent transition from hepatitis to portal cirrhosis was 
observed in 3 cases, as manifested by the clinical course of the disease, 
by biopsy of the liver or by necropsy Of the 100 patients studied, 26 
had chronic or recurrent forms of hepatitis 

The significance of liver function tests is discussed In our experi- 
ence, the tests for thymol turbidity, cephahn-cholesterol flocculation 
and cholesterol-cholesterol ester ratio were the most sensitive in acute 
hepatitis A prothrombin time below 40 per cent of normal in acute 
hepatitis usually signified a poor prognosis The sulfobromophthalem 
and thymol turbidity tests were the best indicators of chronic hepatitis 
Treatment of hepatitis is outlined / 

Dr W A D Anderson, Professor of Pathology and Bacteriology, Marquette 
University School of Medicine, Dr Joseph M Lubitz, Pathologist, Veterans 
Administration Hospital, and Dr Joseph F Kuzma, Pathologist, Milwaukee 
County Hospital, made the pathologic studies m this paper 



DEFECT OF THE VENTRICULAR SEPTUM 

Summary of Twelve Cases ond Review of the Literature 


ARTHUR SELZER, MD 
SAN FRANCISCO 

T TNCOMPLI GATED defects m the interventricular septum are 
^ among the earliest of the congenital cardiac malformations to be 
recognized clinically Henri Roger presented a remarkably accurate 
clinical description of this s3mdrome in 1879/ and the name maladte 
de Roger is frequently used m connection with defects of the ventricular 
septum Roger’s presentation was in the form of a clinical lecture 
without the benefit of illustration by an autopsy In spite of an abun- 
dance of reports on single cases of defect of the ventricular septum, no 
series was collected until 1920, when Muller “ reported 9 cases and 
gave a brief review of case reports collected from the hterature, the 
paper was presented in a somewhat sketchy and unsystematic manner 

The basic information about the pathologic features and the clinical 
picture of defect of the ventricular septum was contained in Maude 
Abbott’s monograph ^ and was based on her well known analysis of 
1,000 autopsies m cases of congenital heart disease She presented the 
isolated defect of the ventricular septum as a communication behveen 
the subaortic region of the left ventricle and the tricuspid area or, 
rarely, the conus arteriosus of the right ventricle The defect is located 
m the basal part of the septum just in front of the membranous portion 
Rarely, according to Abbott, defects are located in the lower, muscular 
part of the septum She stated that the cardiac function is seldom 
interfered with, that symptoms are usually absent and that there is 
little change in the relative size of the ventricles and none in that of 
the two great arterial trunks In contrast to all these negative factors, 
however, extremely loud systolic murmurs are present, the intensity 

From the Departments of Medicine and Pathology, Stanford University 
School of Medicine, and the San Francisco Hospital (Department of Public Health, 
City and County of San Francisco) 

1 Roger, H Recherches cliniques sur la commumcation congemtale des deux 
coeurs par inocclusion du septum interventriculaire. Bull Acad de med 8 1074, 
1879 

2 Muller, H Zur Klinik und pathologischen Anatomie des unkomphzierten, 
offenen Septum ventriculorum, Deutsches Arch f klin Med 133 316, 1920 

3 Abbott, M E Congenital Heart Disease, in Nelson Loose-Leaf Medicine, 
New York, Thos Nelson & Sons, 1932, vol 4, pp 207-321 
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of which Abbott stated varies inversely with the size of the defect This 
clinical and pathologic picture of defect of the ventricular septum is 
essentially the one presented in most textbooks of cardiology and 
cardiovascular roentgenology ^ 

The presentation of the subject of defect of the ventricular septum 
in Taussig’s recent monograph® differed considerabl}’’ from the con- 
ventional view, just summarized She divided defects of the ventricular 
septum into “simple” defect {maladte de Roger) representing congenital 
perforation of the ventricular wall and “high” defect caused by the 
failure of the aortic septum to meet the ventricular septum According 
to Taussig’s concept, blood is shunted m the first type from the left to 
the right ventricle, whereas in the second type blood flows through the 
defect almost directly to the pulmonary artery In the latter case, large 
quantities of blood may be forced into the pulmonary artery, causing its 
enormous dilatation This concept of “high ventricular septal defect” 
as distinct from the simple defect was, however, not documented with 
case reports or supported with references 

Recent studies on congenital heart disease by venous catheterization 
of the heart have shown that considerable quantities of blood can be 
shunted through the defect from the left to the right ventricle ® In some 
cases in which diagnosis was made by this method, there was considerable 
cardiac enlargement, which speaks strongly against the innocence of the 
defect as it was hitherto conceived 

The purpose of this report is to reinvestigate the subject by review- 
ing all available reports m the literature on cases m which autopsy was 
performed, also additional case reports from the files of the Department 
of Pathology of the Stanford University School of Medicine 

4 White, P D Heart Disease, ed 3, New York, The Macmillan Company, 
1944 Levine, S A Clinical Heart Disease, ed 3, Philadelphia, W B Saunders 
Company, 1945 Roesler, H Qinical Roentgenology of the Cardiovascular Sys- 
tem, ed 2, Springfield, 111 , Charles C Thomas, Publisher, 1943 

5 Taussig, H B Congenital Malformations of the Heart, New York, Com- 
monwealth Fund, 1947 

6 Handelsman, J C , Bing, R J , Campbell, J A , and Griswold, H E 
Physiological Studies in Congenital Heart Disease V The Circulation in Patients 
with Isolated Septal Defects, Bull Johns Hopkins Hosp 82 615, 1948 Dexter, 
L , Haynes, F W , Burwell, C S , Eppinger, E C , Sosman, M C , and Evans, 
J M Studies of Congenital Heart Disease III Venous Catheterization as a 
Diagnostic Aid m Patent Ductus Arteriosus, Tetralogy of Fallot, Ventricular 
Septal Defect and Auricular Septal Defect, J Clin Investigation 26 561, 1947 
Baldwin, E D , Moore, L V , and Noble, R P The Demonstration of Ven- 
tricular Septal Defect by Means of Right Heart Catheterization, Am Heart J 
32 152, 1946 
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MATERIAL 

The autopsy material of the department of pathology represented 
7,243 autopsies performed during the period from July 1, 1932 to 
Dec 31, 1947 Twelve cases of uncomplicated defect of the ventricular 
septum were noted and are briefly summarized 

In addition, 80 reports of cases of defect of the ventricular septum 
m which autopsy had been performed were collected from the literature 
Maude Abbott (1931) included m a table data on 55 cases, of which 
52 were reviewed ^ This material was supplemented with more recent 
reports and a few additional older ones ® 

It was thought to be of value in the presentation of some clinical 
features to compare defect of the ventricular septum with complete 
absence of the ventricular septum For that purpose, 10 cases of 
tnlocular heart with a single ventricle in patients who survived beyond 
infancy are also reviewed ° 

7 Bauer, D de F , and Astbury, E C Congenital Cardiac Disease Bibliog- 
raphy of the One Thousand Cases Analyzed in Maude Abbott’s Atlas, with Index, 
[References 215-240, 242-249, 251-255 and 257-260], Am Heart J 27:688, 1944 

8 (a) Gallavardin, L Maladie de Roger avec cyanose par communication 

interventriculaire et phthisie fibreuse, Lyon med 118*1004, 1912 (b) Laubry, C , 
Routier, D , and Soulie, P Les souffles de la maladie de Roger, Rev de med , 
Pans 50 439, 1933 (e) Audibert, V , Raybaud, A , Giraud-Cbsta , Audier, and 
Mattel Endocardite maligne lente d’un orifice de communication interventncu- 
laire, Ann d’anat path 9 563, 1932 (d) Pallase Maladie de Roger sume pendant 
vingt ans, Lyon med 155 38, 1935 (<?) Leech, C B Congenital Heart Disease 
Clinical Analysis of Seventy-Five Cases from the Johns Hopkins Hospital, J 
Pediat 7 802, 1935 (/) Mason, D G , and Hunter, W C Localized Congenital 

Defects of the Cardiac Interventricular Septum A Study of Three Cases, Am J 
Path 13 835, 1937 (fir) Muller, H Ein Fall von unkompliziertem offenem 
Septum ventriculorum cordis (maladie de Roger) mit grosser Lucke, Schweiz 
med Wchnschr 18 289, 1937 (/i) Seiler, S Ueber einen Fall von Vitium Cordis 

Congemtum (Ventrikelseptumdefekt Pulmonahnsuffizienz), Helvet med acta 
6 357, 1939 (i) Congenital Anomaly of Heart Patent Interventricular Septum, 

Cabot Case 25321, New England J Med 221 239, 1939 (;) Ash, R , Wolman, I J, 
and Bromer, R S Diagnosis of Congenital Cardiac Defects in Infancy A Study 
of Thirty-Two Cases with Necropsies, Am J Dis Child 58 8 (July) 1939 
{k) Hanna, R Cerebral Abscess and Paradoxic Embolism Associated with 
Congenital Heart Disease Report of Seven Cases, with a Review of the Literature, 
ibid 62 555 (Sept) 1941 (Z) Tucker, A W, and Klinney, T D Interventricu- 

lar Septal Defect (Roger’s Disease) Occurring in a Mother and Her Six-Month 
Fetus, Am Heart J 30 55, 1945 («i) Welsh, K J , and Kinney, T D The 

Effect of Patent Ductus Arteriosus and of Interauricular and Interventricular 
Septal Defect on the Development of Pulmonary Vascular Lesions, Am J Path 
24 729, 1948 

9 (o) von Rokitansky, C Die Defecte der Scheidewande des Herzens, 

Vienna, W Braumuller, 1875 (6) Mann, J D Cor Triloculare Biatnatum, 

Brit M J 1 615, 1907 (c) Marchand, F Erne seltene Missbildung des Herzens 
eines Erwachsenen (Tranposition der grossen Arterien bei rudimentarem rechten 
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The autopsy protocols and clinical charts were carefully reviewed 
The important pathologic data included the size and weight of the 
heart, the size, shape and position of the septal defect, the size and 
position of the great vessels and their branches, the thickness of the 
wall of the two ventricles, and the presence of associated anomalies 
The clinical data included physical findings, results of roentgenologic 
and electrocardiographic examination , the presence or absence of 
cyanosis, polycythemia and clubbing, the course, complications, and 
the cause of death 

Data on these factors were also assembled, whenever available, from 
case reports collected from the literature 

In order to extract useful information from the largest possible 
number of cases reported in the literature, those incompletely reported 
were included if the reports contained adequate information about any 
of the three factors (a) size and position of the defect, (b) size of 
the cardiac chambers and the great arterial trunks and (c) clinical data 
All cases in which there were important malformations of the heart 
other than the septal defect were eliminated However, minor con- 
genital abnonnahties were present in some cases included in this series, 
such as deformities or an abnormal number of the valve cusps, small 
patency of the foramen ovale or incomplete obliteration of the ductus 
arteriosus (the last two in infants), if it was thought that these asso- 
ciated changes had not essentially altered the cardiodynamics 

In some cases of the older group, defects of the ventricular septum 
were associated with acquired cardiac disease (aortic valvular disease, 
hypertension, etc ) Such cases were included with certain limitations 
Such measurements and changes as could have been altered by the 
presence of secondary lesions were excluded from the tabulations 

SUMMARY OF CASES 

Case 1 — C , a 7 year old boy, was hospitalized because of septicemia 
following acute otitis media A congenital anomaly of the heart had been diagnosed 
at the age of 4 Roentgenographic examination at the age of 6 had revealed the 
heart shadow to be at the upper normal limit During the terminal illness, physical 

Ventrikel), Verhandl d deutsch path Gesellsch 12T74, 1908 (d) Steinwider, 

C D , and McPeak, E M Congenital Absence of the Interventricular Septum 
in an Adult Laborer Case Report, Texas State J Med 25 341, 1929 (e) 
Favorite, G O Cor Biatriatum Triloculare with Rudimentary Right Ventricle, 
Hypoplasia of Transposed Aorta and Patent Ductus Arteriosus, Terminating by 
Rupture of Dilated Pulmonary Artery, Am J M Sc 187 663, 1934 (f) Peters, 
M Cor triloculare biatriatum mit Endocarditis lenta pulmonalis, Centralbl f 
allg Path u path Anat 62 52, 1935 (g) Tnlocular Heart, Cabot Case 28532, 

New England J Med 227T045, 1942 (h) Glendy, M M Glendy, R E, and 
White, P D Cor Biatriatum Triloculare Case Report, Am Heart J 28*395, 
1944 (i) Vann, H M , and Miller, RE A Case of Pseudo-Monoventricular 

Heart Terminating in Brain Abscess, Anat Rec 88 155, 1944 
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examination revealed slight cardiac enlargement, a systolic thrill m the third 
intercostal space at the left sternal border and a harsh systolic murmur, loudest at 
the same area but well heard over the entire precordium No other abnormalities 
of the cardiovascular system were noted A blood culture was positive for 
hemolytic streptococcus The boy had a septic type of temperature and died in 
coma ten days after admission 

Autopsy revealed acute otitis media, mastoiditis with thrombosis of the 
jugular vein and acute nephritis The heart appeared normal, and measurements 
of the four orifices and of the thickness of the ventricular walls were within 
normal limits for the age of the child The ventricular septum was perforated 
with a small tract which when dilated measured 3 mm in diameter It was 
located just underneath the posterior aortic cusp and led to the region of the tn- 
cuspid valve m the right ventricle Other findings were of little importance 

Case 2 — E O , a girl of 14, was hospitalized because of fever and weight loss of 
SIX weeks’ duration She was known to have had heart disease since the age of 3 
3 'ears and at the age of 6 was kept in bed for six months because of a “leaky 
valve ’’ Examination of the patient in the hospital revealed slight cardiac enlarge- 
ment There was a systolic thrill and a loud, harsh systolic murmur at the left 
sternal border, loudest at the fourth costal cartilage An early diastolic blowing 
murmur was heard at the same area The blood pressure was 130 systolic and 30 
diastolic, and there was a collapsing quality of the pulse 

The electrocardiogram showed a normal P-R interval, with QRS complexes 
measuring 007 seconds, tall diphasic QRS complexes (Ri, 8 millivolts, Rs, 13 
millivolts, Sj, 8 millivolts, Rj, 13 millivolts, and Sa, 12 millivolts) were noted in 
leads II and III Roentgen examination was reported as revealing cardiac enlarge- 
ment involving all chambers, but predominantly the left ventricle The aortic shadow 
was small There was no dilatation of the shadow of the pulmonary artery, but the 
hilar shadows were prominent 

The patient ran a febrile course Blood cultures were positive for Strepto- 
coccus vindans She died suddenly two weeks after admission 

Essential autopsy findings were a fatal subdural hemorrhage and septicemia 
due to Streptococcus vindans The heart was a little larger than normal, the 
thickness of the cardiac muscle of the two ventricles wms within normal limits 
The tricuspid orifice was of normal circumference, but the valve consisted of only 
two cusps Underneath the medial attachment of the cusps, there was a fistula 
measuring 4 mm in diameter, which entered the left ventricle just underneath the 
right aortic cusp Soft, friable vegetations were present around the fistula The 
pulmonary, mitral and aortic orifices showed normal measurements The pulmonary 
artery was normal There was a slight deformity of the posterior aortic cusp, 
which was adherent to the right cusp A large mass of vegetations was present 
on the right aortic cusp overlying the septal defect, and a smaller mass, at the 
posterior cusp An aneurysm measuring 11 mm in diameter was found m the 
anterior leaflet of the mitral valve, which was about 4 mm deep and was filled 
with vegetations A small triangular opening was noted at the bottom of the 
aneurysm, measuring 1 5 mm on each side 

Case 3 — A man of 64 was hospitalized because of dyspnea, anorexia, insomnia 
and weakness, which gradually developed over a period of several weeks He had 
led an active life as a plumber and had spent many years in the Orient, where he 
had become addicted to opium He was said to have contracted syphilis at 45, the 
treatment of which consisted of only a few injections 

Examination revealed an enlarged heart and a loud systolic and an early 
diastolic blowing murmur over the entire precordium (heard best along the left 
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sternal border) The blood pressure was 120 systolic and 40 diastolic The patient's 
course was rapidly downhill , he lapsed into coma and died three days after admission 
Pertinent autopsy findings were as follows the somewhat enlarged heart, 
weighing 480 Gm showed dilatation and hypertrophy of both ventricles (the 
pulmonary, tricuspid and mitral orifices were not remarkable) , the aortic valves 
were almost completely filled with fresh vegetations, apparently originating on the 
posterior aortic cusp The other cusps were normal except for small calcified 
nodules A defect of the ventricular septum 7 mm in diameter was found under- 
neath the aortic valves , it led to the area of the right ventricle underneath the 
tricuspid valve and was completely filled with fresh vegetations The aortic ring 
was somewhat stiffened by a calcific process, measuring 7 cm in diameter, but 
the aorta beyond it was almost completely free from atheroma A microscopic 
section through the septal defect showed it to be undoubtedly congenital in origin 
Case 4 — A woman of 66 was known to have had heart disease since the age 
of 7 months and had been dyspneic on exertion since the age of 12 years At 15, 
she had been kept in bed for several months because of a febrile illness thought 
to be acute rheumatic fever Afterward, she had suffered from repeated attacks 
of “heart trouble,” necessitating occasional periods of staying in bed for a few 
weeks at a time At the age of 63, frank cardiac decompensation developed, 
which was at first controlled by medical management, but for the last one and 
one half years of life the patient was a complete cardiac invalid She was known 
to have arterial hypertension and atrial fibrillation for at least two years before 
death Examination during the terminal hospitalization revealed blood pressures 
averaging 200 systolic and 100 diastolic and the usual signs of congestive cardiac 
failure The heart was enlarged to the left, and there was a systolic thrill at the 
apex and a harsh systolic and a blowing early diastolic murmur over the entire 
precordium The rhythm of the cardiac beat was completely irregular There was 
slight clubbing of the fingers Laboratory findings were within normal limits 
Hemiplegia developed, and the patient died 

The autopsy, limited to the heart, showed a large organ weighing 550 Gm 
There was hypertrophy of both ventricles, more prominently of the right one 
The tricuspid ring was dilated, but the size of other orifices was within normal 
limits Just underneath the posterior aortic cusps, there was a defect in the ven- 
tricular septum, measuring 4 mm in diameter, which opened into the right ventricle 
in the region of the posterior leaflet of the tricuspid valve The defect was lined 
with endocardium Opposite its outlet into the right ventricle, on the anterior 
wall of the myocardium of the right ventricle and below the pulmonary valves, 
there was a patch of thickening of the endocardium measuring 3 5 by 2 5 cm 
Case 5 — A baby girl was born at term and was noted to have harelip Heart 
sounds at the age of 1 day were not remarkable At the age of 2 weeks she was 
noted to become cyanotic during feeding and was found to have a loud systolic 
murmur and thrill over the precordium, afterward, she had frequent “cyanotic 
spells” A roentgenogram of the chest taken at 4 weeks showed cardiac enlarge- 
ment On the twenty-eighth day, the child became more cyanotic, the temperature 
rose to 39 6 C ( 103 3 F ) , the respiration became rapid and she died 

At autopsy, the heart weighed 75 Gm (twice normal) The foramen ovale 
was patent and measured 0 5 cm in diameter A large defect m the ventricular 
septum, measuring 1 cm in diameter, connected the region of the left ventricle 
below the aortic valves with the tricuspid region of the right ventricle The pul- 
monary artery and the aorta both measured 2 cm in diameter The two ventricles 
were equal in thickness of the wall, measuring 4 mm There was a small ductus 
arteriosus measuring 2 mm in diameter 
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Case 6 — A male infant was born at term and was well for three days, hema- 
turia, melena and, finally, spasticity of both legs then developed A systolic murmur 
over the precordmm was noted on the fourth day The baby died at the age of 
7 days with signs of widespread hemorrhage 

At autopsy, hemorrhages were found in the lungs, kidneys and intestines The 
heart weighed 30 Gm The ductus arteriosus was patent but not more than 2 mm 
in diameter The foramen ovale was patent but protected by the usual valve 
Measurements of the orifices were as follows pulmonary, 2 cm, aortic, 2 cm , 
tricuspid, 4 cm , and mitral, 3 cm The walls of the ventricles measured 7 mm on 
the left and 3 mm on the right A defect in the ventricular septum was located 
in the muscular portion, connecting the apical, lower portion of the left ventricle 
with the region of the posterior papillary muscle in the right ventricle It was 
lined with smooth epithelium and measured 4 mm in diameter 

Case 7 — A man of 53 was hospitalized repeatedly during the last three years 
of life because of classic signs and symptoms of cirrhosis of the liver, associated 
with mild diabetes At no time were there any symptoms referable to the cardio- 
vascular system On examination, tlie heart was usually reported as normal except 
for an apical systolic murmur One observer reported a harsh systolic murmur 
heard over the entire precordium, about a year before the patient’s death During 
the terminal admission, after a severe gastrointestinal hemorrhage, a physical 
examination of the heart was reported as noncontributory Slight clubbing of the 
fingers was noted The patient died suddenly 

Autopsy revealed Laennec’s cirrhosis of the liver with multiple esophageal 
varices, one of which ruptured, causing a fatal hemorrhage. The heart appeared 
normal on inspection and weighed 360 Gm The foramen ovale admitted a probe 
but was protected by the usual flap All the orifices and valves were normal On 
the ventricular septum, 1 cm underneath the posterior aortic cusp, there were two 
cup-shaped depressions, one of which contained a hole 3 mm in diameter leading to 
the right ventricle, just underneath the tricuspid valve The great vessels were 
normal 

Case 8 — A premature female infant was delivered at 8 months, weighing 2 
pounds 13 ounces , she died thirteen hours after birth 

Autopsy showed cerebral hemorrhage The heart was about normal in size 
The valves, orifices and myocardium appeared normal There was a defect in the 
muscular part of the ventricular septum, measuring 0 5 by 1 cm The foramen 
ovale was open in only a small area 

Case 9 — A female fetus, stillborn at term, was found at autopsy to have 
multiple congenital defects harelip, cleft palate, bilateral clubbed feet and Meckel’s 
diverticulum The heart weighed 12 Gm and appeared dilated A 1 cm defect 
in the membranous portion of the ventricular septum connected the region of the 
left ventricle just underneath the aortic ring with the outlet of the right ventricle, 
being almost covered with a leaflet of the tricuspid valve The muscular wall of 
both ventricles measured 2 mm , the valves were normal 

Case 10 — ^An apparently normal female infant died three days after birth with 
signs suggestive of pneumonia 

Autopsy showed partial atelectasis of the lungs The heart weighed 20 Gm 
There was a defect in the membranous part of the ventricular septum, measuring 
0 8 cm in diameter The foramen ovale was patent and had the normal flap The 
cardiac valves and orifices were normal The ductus arteriosus was patent 
Case 11 — A premature (7j^ months) stillborn fetus was delivered by cesarean 
section, weighing 1,600 Gm 
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The heart weighed 9 Gm There was a 0 5 cm triangular defect in the mem- 
branous septum The ventricles and valves and the great vessels appeared normal 
Both orifices of the coronary arteries were moved toward the commissures between 
the cusps rather than occupying a portion midway between the commissures 
Case 12 — A male infant, born at term, was shown to have atresia of the 
esophagus and a bracheoesophageal fistula He was operated on at the age of 4 days 
and died eight days later with signs of respiratory difficulty 

Autopsy showed massive aspiration bronchopneumonia The heart seemed large 
for the infant’s size A small hole was found in the membranous portion of the 
ventricular septum, otherwise, the heart and the great vessels were normal 

SUMMARY OF AUTOPSY FINDINGS IN NINETY-TWO CASES OF DEFECT 

OF THE VENTRICULAR SEPTUM 

The 80 reports of cases of defect of the ventricular septum collected 
from the literature and the 12 cases reported in this paper were analyzed 
and the important climcal and pathologic data tabulated 

Incidence ' — It is exceedingly difficult to determine the frequency 
of congenital heart disease and the relative frequency of various mal- 
formations The rarity of the condition makes statistics based on hospital 
material subject to considerable error, and, in addition, such factors as 
the interest of the hospital staff in the subject may influence the 
reliability of statistics In order to estimate roughly the incidence of 
uncomplicated defect of the ventricular septum, the number of cases of 
this malformation was compared with the incidence of two other con- 
genital malformations, defect of the atrial septum and tetralogy of 
Fallot Table 1 presents the incidence of these three syndromes in our 
autopsy material as compared with other, similar series It may be 
seen that defect of the ventricular septum and defect of the atrial septum 
are roughly comparable m frequency and are commoner than tetralogy 
of Fallot It seems that this compilation of data, m spite of some 
limitations, is more reliable than Abbott’s analysis of 1,000 cases based 
entirely on case reports from the literature In Abbott’s series, cases 
of tetralogy of Fallot are most numerous, those of defect of the atrial 
septum next and those of defect of the ventricular septum rarest of the 
three types This difference is best explained by the fact that rare 
malformations are more readily reported in the literature than the com- 
moner ones 

10 (a) McGinn, S , and White, P D Progress in the Recognition of Con- 
genital Heart Disease, New England J Med 214*763, 1936 (b) Philpott, N W 
Relative Incidence of Congenital Cardiac Abnormalities in Montreal Hospitals, 
J Tech Methods 15 96, 1937 (c) Ingham, D W Congenital Heart Disease 
Incidence at the Mayo Clinic, ibid 18 131, 1938 (d) Clawson, B J Types of 

Congemtal Heart Disease in 15,597 Autopsies, Journal-Lancet 64 135, 1944 (e) 

Gibson, S , and Clifton, W M Congenital Heart Disease A Clinical and Post- 
mortem Study of One Hundred and Five Cases, Am J Dis Child 55*761 
(April) 1938 
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Age and S ex — The age of patients in this series varied from that of a 
premature stillborn fetus to 79 years The sex distribution was 46 
males and 42 females , the sex was not mentioned m 4 cases The ages 
at death were distributed as follows less than 1 year, 26 cases , 1 to 5, 


Table I ■— Incidence of Defect of the Ventricular Septum, Defect of the Atrial 

Septum and Tetralogy of Fallot 


Patients with 
Delect of 
the Atrial 

Patients with Septum 

Defect of the (Including Patients 


Source 

^ umber of 
Autopsies 

Ventricular 

Septum 

(Dncom 

plicated) 

Widely 

Open 

Poramen 

Ovale) 

with 

Tetralogy 

of 

Fallot 

Present scries 

7,243 

12 

7 

9 

McGinn and White 

7,600 

6 

9 

3 

Phllpott 

7,240 

11 

6 

10 

Inghnm 

8,314 

8 

21 

1 

Olnwson 

16,697 

37 

7 

9 

Gibson and Ollfton 
(Infants and children onb) 

1,960 

12 

23 

8 

Totals 

47,844 

80 

72 

40 


18, 6 to 10, 8, 11 to 15, 5, 16 to 20, 11, 21 to 30, 7, 31 to 40, 9, 41 to 
50, 2 , 51 to 60, 1 , 61 to 70, 3, and over 70, 2 

Stse of Defect — Table 2 presents the size of the defect in 78 cases 
in which measurement of the interventricular foramen was reported In 
this and the following tables, the data are presented in three age groups 


Table 2 — Size of Defect of the Ventricular Septum m 78 Patients tn 

Various Age Groups 



% 

Patients 










Under 

1 to 16 

Over 


Size of Septal Defect 

1 Year 

Years 

16 Years 

Total 

Actual diameter 





I;ess than 6 mm 

6 

10 

9 

26 

5 to 10 mm 

7 

17 

11 

35 

1 to 2 cm 

4 

2 

7 

18 

Over 2 cm 

1 

1 

3 

5 

Size in relation to cardiac size 





Small 

1 

5 

9 

16 

Medium 

4 

16 

11 

S3 

Large 

12 

6 

7 

24 

Extremely large 

1 

3 

3 

7 


patients below the age of 1 year, those from 1 to 15 and adults (m the 
case of infants the value of clinical information is very limited) While 
division into still smaller age groups would appear desirable, it is 
impracticable because of the small number of cases 

The second part of table 2 represents an effort to estimate the size 
of the ventricular foramen in relation to the size of the heart in children 
The size of the foramen was compared with the width of the aorta or 
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with the over-all measurement of the heart so as to make it roughly 
comparable to the classification adopted for fully grown hearts (0 to 
5 mm diameter, small defect , 6 to 10 mm , medium-sized defect , 
11 to 20 mm , large defect, and over 20 mm , extremely large defect) 
This IS an arbitiary classification suitable only for defects of the ven- 
tricular septum, as defects m the atrial septum are, on the average, con- 
siderably larger 

It IS shown in the table that small and medium-sized defects are 
commoner than large ones, especially in the older group 

Location of Deject — The important information as to the location 
of the defect m the ventiicular septum was available in 65 cases 
Defects were divided in three groups (table 3) those specifically 


Table 3 — Location of Defects of the Ventiicular Septum in 65 Cases in 
Which Autopsy Was Pei formed 





Potients 




Under 

1 to 16 

Over 

s 


Location of Defect 

1 Year 

Years 

15 Years 

Total 

1 

Underneath aortic valve (in left ventricle) 
a Leading to tneuspid region of right 






ventricle 

11 

7 

16 

34 


b Leading to conus arteriosus 
c Location of opening to right ventricle 

0 

2 

2 

4 


unspeclfled 

d Membranous portion of septum (multi 

i 

2 

6 

11 


pie perforations) 

0 

1 

1 

2 

2 

In upper portion of septum (no more evact 
location reported) 

3 

2 

3 

8 


Total defects in basal portion of 






ventricular septum 

18 

14 

27 

69 

3 

In lower or muscular portion of ventne 






ular septum 

3 

2 

1 

6 


described as located just beneath the aorta valve (in the left ventricle), 
which were instances of the typical “interventricular foramen”, those 
described as “upper defects” without a more specific location, which are 
presumed to have been instances of typical interventricular foramen, 
and, finally, defects in the lower part of the septum, located at least 

1 cm below the insertion of the aortic valve Subaortic defects were 
then divided into those in which the opening of the right ventricle was 
located close to the median leaflet of the tricuspid valve, those located 
more anteriorly, leading to the conus arteriosus, and those in which 
the location of the aperture of the right ventricle was not specified 
In addition, there were 2 cases in which multiple perforations of the 
membranous portion of the septum were reported Category 1 a in 
table 3 represents the typical interventricular foramen (Keith),^^ which 

11 Keith, A The Hunterian Lectures on Malformations of the Heart, Lancet 

2 359, 433 and 519, 1909 




Transverse section of the heart at the level of the membranous portion of the 
septum, looking up toward the great vessels (adapted from von Rokitansky 


Table 3 shows that defects m the lower septum were rare, consti- 
tuting less than 10 per cent of the series 

Effect on Pulmonajy Cvculatwn — Pathologic changes usually 
associated with prolonged overloading of the pulmonary circulation 
include hypertrophy of the right ventricle, dilatation of the pulmonary 
artery and its branches and pulmonary arteriosclerosis Only the first 
two of these three factors were considered in this senes, because too 
few observations were made in pulmonary arteriosclerosis The classi- 
fication of hypertrophy of the right ventricle was arbitrary, in adults, 
the condition of the wall of the right ventncle was classified as normal 
if it measured less than 5 mm in thickness, if the wall measured 5 to 
7 mm the condition was listed as hypertrophy and the condition of a 
still thicker wall was classified as severe hypertrophy In addition. 
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the impression of the pathologist and — in the absence of hypertrophy 
of the left ventricle — the ratio of the thickness of the wall of the left 
ventricle to that of the wall of the right ventricle were considered in 
estimating the degree of hypertrophy of the right ventricle, especially 
in children 

Table 4 — Relation Between Size of Defects of the Ventricular Septum and 
Degree of Hypertrophy of the Right Ventricle* 


Condition of Eight Ventricle 

- X _ ■ _ 


Small 

Size of Defect 

Normal 

XXXX 

ooo 

Slight 

Hypertrophy 

XX 

0 

Severe 

Hypertrophy 

Medium 


00 

XX 

0000 

X 

0 

Large 


000 

XX 

ooo 

■XXTC 

OOOO 

Extremely large 


X 

XXX 

o 


* "X” represents a patient over 16 years of age, “O,” one 16 or under 

Because of the physiologic preponderance of the defects of the right 
side of the heart and of the pulmonary circulation on that side in the 
fetus and m early life, the observations of the effect of defects of the 
ventricular septum on the pulmonary circulation were limited to patients 

Table 5 — Relation Between Size of Defects of the Ventricular Septum and That 

of the Pulmonary Artery* 


Size of Pulmonary 
Artery 

-- A 


Size of Defect 


Normal 

Dilated 

Small 


XX 

XXX 

Medium 



X 



OO 

00 

Large 



XXXXXX 


0 

OOOOO 

Extremely large 


X 

X 


O 


* “X” represents a patient oyer 16 years of age, “O," one 15 or under 

over 1 year old Table 4 presents the relationship bettveen the size of 
the defect of the ventricular septum and the degree of hypertrophy of 
the right ventricle in the 41 cases in which data were available on both 
factors It IS shown that hypertrophy of the right ventncle is com- 
monly associated with defect of the ventricular septum and that a 

rough relationship exists between its degree and the size of the defect 

. c 
/ 
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Table 5 shows a relationship between the size of the septal defect 
and dilatation of the pulmonary artery m 25 cases 

Physical Signs — The classic sign of ventricular septal defect is the 
Roger murmur, a loud, long, rough systolic murmur m the third and 
fourth intercostal space at the left sternal border, associated with a 
systolic thrill in that area In this senes, reports on physical exam- 
inations were accepted in 70 cases, in the remainder they were not 
available or were rejected because of associated lesions Table 6 shows 
the incidence and location of the murmurs in the various age groups 
and indicates also whether the defects were large, medium or small 
The absence of any murmur was reported in 5 cases, involving 2 
infants and 3 adults In 1 case only, a diastolic murmur but no sys- 

Table 6 — Incidence of Murmurs of Defect of the Ventricular Septum tn 
Relation to Sice of the Defect and Age of the Patient 


Under 1 
Tear 

< ' > 

Murmurs S * M n T 

Sjstolic (at loft sternal border) 

At second Interspace 0 0 0 0 

At third or fourth mtorspneo 2 4 0 0 

“Apical” 0 10 1 

“Prccordial” 0 4 16 


Diastolic « 
With systolic 
Alone 
None 


0 2 0 


0 

0 

2 


Patients 

A-. 

1 to 16 
Years 

, 

SMUT 

0 S 1 4 

7 6 0 12 

0 12 3 

2 2 0 4 

2 

0 

0 0 0 0 


Over 15 
Tears 

A 

S M L T 

2 10 3 

2 8 0 16 

2 0 13 

16 18 

8 

1 

0 2 13 


* S Indicates a small defect, M, a medium sized one, L, a laree one, and T, the total 
defects In each group 

tolic murmur was reported In all other cases, systolic murmurs were 
noted, mostly in the classic location but occasionally higher up, in the 
pulmonary area, or lower, at the apex No evidence of a change in 
physical signs was seen wuth age except in the increasing number of 
early diastolic blowing murmurs at the left sternal border associated 
with systolic murmurs Characteristic systolic murmurs were reported 
as early as a few days after birth In 4 cases the systolic murmurs 
were described as “soft”, in most others they were loud or extremely 
loud It IS fully realized that data on subjective physical findings, 
such as cardiac auscultation, collected from many authors writing in 
dififerent periods, are of limited value, nevertheless, one gathers the 
impression that there is no relationship between the size of the defect 
and the presence and intensity of the murmur, as was claimed by some, 
nor could the location of the murmur be definitely related to the size 
or anatomic position of the defect 




SELZER— DEFECT OF VENTRICULAR SEPTUM 


811 


Cyanosis — As expected, cyanosis was absent from most cases in 
this series, yet, some cases reported were characterized by chronic 
cyanosis not associated with cardiac failure, and these deserve a care- 
ful analysis In 2 cases described as instances of uncomplicated 
defect of the ventricular septum, the aorta was reported as overriding 
the defect, and the cases were eliminated from the series as represent- 
ing examples of the Eisenmenger complex In 3 others, chronic cyano- 
sis was reported 

Muller’s case®^ was that of a man of 26 in whom mild to moderate cyanosis 
with clubbing and polycythemia had gradually developed between the ages of 20 
and 23 At the age of 26 cardiac failure developed, and the patient died He was 
found to have a severely hypertrophied right ventricle and a dilated pulmonary 
artery A “typical” subaortic defect of the ventricular septum, measuring 1 5 cm 
in diameter, was found, the upper edge of which was formed by the aortic valve 

Seiler reported the case of a woman of 22 who died of a cerebral abscess 
The patient had had dyspnea and cyanosis since childhood, was somewhat under- 
developed and, at the age of 19, had been found to have the triad of moderate 
cyanosis, clubbing and polycythemia In addition, there was roentgenologic and 
electrocardiographic evidence of severe overloading of the pulmonary circulation 
The autopsy revealed prominent hypertrophy of the right side of the heart, with a 
dilated and sclerotic pulmonary artery and an oval defect 11 by 6 mm in the 
membranous septum 

Tucker and Kinney reported a case of Roger’s disease in a pregnant woman 
of 20 She had been found to be slightly cyanotic and dyspneic at the age of 4j4 
She was described as showing intermittent cyanosis, particularly after exercise or 
exposure to cold During pregnancy frequent attacks of extreme dyspnea and 
intense cyanosis developed, and the patient was found to have moderate cyanosis, 
clubbing and questionable polycythemia, she died in cardiac failure Autopsy 
revealed marked hypertrophy of the right ventricle, but no dilatation of 
the pulmonary artery A defect 2 cm in diameter was found in the typical location 
A published photograph of the specimen showed the defect and the position of the 
aorta and suggested that the aorta may have been slightly overriding 

The summary shows that the clinical course in these 3 cases was 
similar to that in cases of the Eisenmenger complex The relationship 
of uncomplicated defects of the ventricular septum to the Eisenmenger 
complex will be discussed in detail In addition, 4 cases were reported 
in which there was questionable or intermittent cyanosis There were 
2 cases of children, aged and 4^4 years,^® with septal defects mea- 

12 Lmdeboom, G A Morbus Caeruleus m Patient with Open Ventricular 
Septum, Nederl tijdschr v geneesk 83 5555, 1939 Tesseraux, H Zur Kentniss 
der Defekte des Herzkammerscheidewand, Virchows Arch f path Anat 289 412, 
1933 

13 Dupre, E Communication congemtale des deux coeurs, par inocclusion du 
septum mterventnculaire avec retrecissement de partere pulmonaire chez un jeune 
homme de vingt-et-un ons. Bull Soc anat de Pans 66 404, 1891 Carpenter, G 
Specimen of Congenital Morbus Cordis, Rep Soc Stud Dis Child 6 241, 1906 
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sunng 5 and 6 mm, respectively, the third case was that of Laubry’s 
youth of 18, who had a “typical*’ septal defect 1 cm in diameter 
and complicating slight aortic incompetence He was reported to have 
slight cyanosis but no clubbing or polycythemia Gallavardm 
reported the case of a woman of 23 who died of pulmonary tuberculosis 
and who had had moderate cyanosis of unknown duration She was 
found to have a large “typical” defect of the ventricular septum, a 
prominently dilated pulmonary artery, and severe hypertrophy of the 
right ventricle 

Roentgenographic and Electrocat dwgraphtc Findings — Considering 
the small number of case reports in which these findings were made 
available, only a few remarks are possible A total of 10 reports on 
roentgenograms were found In 2 of them, the heart was reported as 
normal In 6 cases, cardiac enlargement was noted without a more 
detailed description In 2, cardiac enlargement was associated with 
prominent enlargement of the pulmonary artery and its branches, pre- 
senting the configuration which is usually thought to be characteristic 
of defect of the atrial septum or the Eisenmenger complex , in each case, 
a large defect of the ventricular septum was present 

In 10 cases, reports on electrocardiographic examinations were pre- 
sented Normal curves were reported in 2 cases and right axis devia- 
tion in 3 High voltage, diphasic QRS complexes, such as were 
described in our case 2, were noted in 4 cases In 1 other case, there 
was a typical right bundle branch block In 4 of these 5 cases with 
abnormal QRS complexes, large defects were noted 

Even with this fragmentaiy information, it appears probable that 
electrocardiographic changes and roentgenographic abnormalities are 
likely to appear prominently in the presence of large septal defects 

Dejects in the Lower Portion of the Septum — It was thought to 
be of importance to separate defect in the lower part of tlie ventricular 
septum, in view of Taussig’s division of defect of the ventricular sep- 
tum into “high” and simple types Table 7 presents the pertinent 
data in the 6 cases of defects of the lower portion of the ventricular 
septum in this series and, in addition, in a seventh case, in which 
multiple perforations of the lower part of the septum were reported 
The patients in 3 of these cases were newborn infants not suitable for 
clinical analysis Of the remaining 4 cases, a small defect was present 
in 2 and a large defect in 1 In the last, hypertrophy of the right ven- 
tricle and dilatation of the pulmonary artery were reported Murmurs 
were reported in 4 cases, and m 3 of them the location was given 
One was reported m the typical location, 1 at the apex and 1 at the 
xiphoid process It is impossible to judge from these cases whether 
or not an atypical location of the murmur is of diagnostic significance 
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for defects in the lower portion of the septum It appears, however, 
that in all other respects these cases did not present any distinctive 
features and that except for the location they were clinically and patho- 
logically similar to those of other defects of the ventricular septum 

Complete Absence of the Ventticular Septum — The trilocular heart 
with a single ventricle is a rare malformation, an occasional survival 
beyond infancy has been noted This lesion differs from simple defect 
of the ventricular septum only in degree and has been placed with it 
in a single group by one author , yet, the complete absence of the 
septum and the fact that one of the great arterial trunks is usually 
hypoplastic alters the circulation to such a degree that only certain 

Table 7 — Summary of Findings tn Cases of Defect of the Lower Portion 


of the Ventricular Septum 



Age and 
Sex of 

Phjsical 

Cause of 


Condition 

of 

Right 

Condition 

of 

Pulmonary 

Source 

Duckworth 

Patient 

Kewborn 

M 

Signs 

Death 

Asphyxia 

Size of Defect 
“Crow qulU” 

Ventricle 

Artery 

Present series 

Present series 

7 days 

M 

13 hours 

P 

Systolic 

murmur 

Hemorrhage 

Hemorrhage 

0 5 cm 

0 5 by 1 cm 

Normal 

Normal 

Normal 

Muller 8e 

1 yr , 9 mo 
M 

Systolic 
murmur at 
third nb, 
left sternal 
border 

Broncho 

pneumonia 

3 mm 

Dilated 

Enlarged 

Mason and 
Hunter 

12 years 

M. 


Unknown 

(sudden 

death) 

1 by 0 8 cm 

Hyper 

trophy 

Dilated 

Carey 

37 years 

M 

Sjstolic 
murmur 
at apex 

Cirrhosis 
of liver 

i mm 

Normal 


Weiss 

79 years 

M 

Systolic 
murmur 
at xiphoid 
process 

Uremia 

Small 

(multiple) 

Normal 

Normal 


clinical features can be compared in these two syndromes Those which 
were thought to be useful for the analysis of the clinical features of 
defect of the ventricular septum were as follows (a) the presence of 
systolic murmurs in the trilocular heart, (h) the presence or absence 
of cyanosis, and (c) the incidence of conduction defects m the electro- 
cardiogram 

The patients in the 10 cases of trilocular heart died at the ages of 
8 to 36 years For 8 of the cases, a report on physical findings was 

13a Cited by Bauer and Astbury 

14 Schmtker, M A The Electrocardiogram m Congenital Cardiac Disease 
A Study of One Hundred and Nine Cases, One Hundred and Six with Autopsy, 
Cambridge, Mass , Harvard University Press, 1940 
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available, and m all these, loud systolic murmurs were present The 
location was reported as “precordial” in 3, “apical” in 2 and “pul- 
monary” in 3 In 4 cases, diastolic murmurs were also heard 

Cyanosis was present in all cases except 1, in which it was ques- 
tionable In 7 cases, cyanosis was severe and had been present since 
childhood In 2 cases, it appeared late and was mild 

Electrocardiograms were described in 4 cases In all of them, tall, 
wide, diphasic QRS complexes were reported 

Associated Lesions — Whereas major associated congenital malfor- 
mations were eliminated by excluding cases of these disorders from 
the series of cases of defect of the ventricular septum, a number of 
defects were present which were thought to be of little importance 
from the standpoint of cardiodynamics The distribution of these 
associated lesions was as follows anatomic patency of the foramen 
ovale, 12 cases, incomplete obliteration of the ductus arteriosus (cases 
with widely patent ductus were eliminated), 4, bicuspid pulmonary 
valves, 2, bicuspid aortic valves, 3, retraction and deformity of the 
posterior aortic cusp, 3, deformity of the median tricuspid leaflet, 3, 
and right-sided aortic arch, 1 

Cases of acquired cardiac lesions included 4 of calcific aortic steno- 
sis, the lesions in 3 of them being superimposed on bicuspid valves 
In 2 cases, rheumatic endocarditis was diagnosed, involving the mitral 
valve in 1 and the mitral and tricuspid valves m the other In none 
of these cases of acquired valvular lesions were the deformities severe 
Bacterial endocarditis involved, in addition to the interventricular fora- 
men, the pulmonary valve in 5 cases and the aortic valve in 4 

Prognosis — The prognosis in congenital cardiac malformations was 
expressed by Abbott in terms of the average duration of life in her series 
of cases collected from the literature It gave, however, a misleading 
impression, since the calculation was influenced by the large number 
of infants It was thought that a much fairer view of the severity of 
the lesion could be presented by means of an analysis of the causes 
of death in a series of cases, with an effort being made to separate the 
cases in which the causes of death were directly related to the malforma- 
tion from those in which the patient died from unrelated causes Such an 
analysis is presented for the series of cases of defect of the ventricular 
septum m table 8, m which the incidence of death from the four com- 
monest causes in congenital heart disease is contrasted with that from 
coincidental and unrelated causes Cardiac failure was responsible for a 
moderately small number of deaths, whereas bacterial endocarditis 
appeared a more important hazard Pulmonary tuberculosis and cere- 
bral abscess were relatively unimportant The majority of patients died 
of causes unrelated to the cardiac malformation, mostly noncardiac 
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It IS fully realized, however, that the presence of cardiac disease in 
these cases may have been a contributory factor in some of these unre- 
lated deaths, the importance of which cannot be estimated. 

Pursuing this line of reasoning further, it was noted that of the 
6 adults who died of cardiac failure, the oldest was 66 Two patients 
had complicating hypertension The duration of cardiac insufficiency 

Table 8 — Cause of Death in 85 Cases of Defect of the Ventricular 
Septum in Relation to Age Groups 


Patients 

Total 


Cause of Death 

Under 1 
Year 

1 to 16 
Years 

Over 16 
Years 

/ ^ , 

Number Percentage 

Cardiac failure 

1 

6 

6 

13 

15 

Bacterial endocarditis 

0 

9 

9 

18 

20 

Tuberculosis of lungs 

0 

1 

4 

6 

b 

Cerebral abscess 

0 

1 

2 

3 

4 

other causes 

20 

11 

15 

46 

55 

from onset to death 

varied from 

a few 

weeks to 

two 

years One 


patient had atrial fibrillation 


comment 

Pathogenesis of Defect of the Ventricular Septum — Defects in the 
ventricular septum have attracted less attention as isolated lesions than 
in combination with other malformations Von Rokitansky®® pre- 
sented in his classic monograph on defects of the cardiac septums 
24 reports of cases of defect of the ventricular septum, but in all of 
them associated malformations were present He concluded that other 
defects, notably pulmonary stenosis and the overriding aorta, are the 
primary cause and that the defect of the ventricular septum is the 
result of combined malformations This view has been accepted with 
modifications ever since The most important question in connection 
with the series of cases analyzed in this paper is whether the patho- 
genesis of uncomplicated defect of the ventricular septum is basically 
different from that of septal defects constituting a part of the tetralogy 
of Fallot or similar syndromes This question has never been 
answered, nor has it been studied carefully Keith,^^ states that cases 
of uncomplicated defect of the ventricular septum deserve further study, 
and Spitzer,^® in his extensive monograph, made only a brief mention 
of simple defects 

15 Spitzer, A Ueber den Bauplan des normalen und missbildeten Herzens 
Versuch einer phylogenetischen Theone, Virchows Arch f path Anat 243 81, 
" 1923 
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It IS shown in this report that the great majority of uncomplicated , 
defects of the ventricular septum are located immediately underneath 
the aortic valve This location of the defect is identical with those con- 
stituting a part of complex cardiac malformations 

One of the most important contributions to the study of congenital 
heart disease is the work of Spitzer,^® who studied the phylogenetic 
and ontogenetic mechanism of certain cardiac malformations and pos- 
tulated a uniform mechanism of all defects associated with various 
types of transposition of the arterial trunks He included in his con- 
cept of transposition the overriding of the aorta over a septal defect 
(Spitzer’s type 1) and showed that within this type there is a con- 
siderable variation in the position of the aorta In his series of cases 
of transposition, cases vere included m which the aorta originated 
almost completely from the left ventricle (only one tenth of it was 
over the right ventricle) In such cases (no 1 and 2 m Spitzer’s 
report), the defect of the ventricular septum was for practical pur- 
poses “uncomplicated,” since no associated malformations were present 
Spitzer noted that smaller septal defects are usually associated with a 
lesser degree of overriding He provided a common explanation for 
all malfonuations associated with any form of transposition in the 
theory of faulty torsion (detorsion) of the primitive cardiac tube 

Spitzer’s theory has been generally accepted as the foundation of 
the modern knowledge of cardiovascular malformation, although some 
details of his theory have been criticized and modified It provides 
a basis for the unified classification of all subaortic defects of the ven- 
tricular septum regardless of associated lesions It is possible that the 
process of maldevelopment (Spitzer’s detorsion) causes in mildest cases 
small, uncomplicated defects of the ventricular septum, in more 
advanced cases defects combined with dextraposition of the aorta 
(Eisenmenger complex) with or without pulmonary stenosis (tetralogy 
of Fallot) and m most severe cases transposition of the arterial trunks 
(Spitzer’s types 2, 3 and 4) This concept would place most cases of 
simple defect of the ventricular septum in the group of “transposition 
malformations,” and it could perhaps be proved correct if other critena 
of transposition than the position of the aorta (malposition of the 
coronary ostiums and of the bulbar ridges) were found in some of these 

16 Pernkopf, E, and Wirtinger, W Die Transposition der Herzostien ein 
Versuch der Erklarung dieser Erscheinung, Ztschr f Anat u Entwckingsgesch 
100 563, 1933 Harris, J S , and Farber, S Transposition of the Great Cardiac 
Vessels, with Special Reference to the Phylogenetic Theory of Spitzer, Arch 
Path 28 427 (Oct ) 1939 Lev, M , and Saphir, O A Theory of Transposition 
of the Arterial Trunks Based on the Phylogenetic and Ontogenetic Development 
of the Heart, ibid 39 172 (March) 1945 Saphir, O , and Lev M The Tetralogy of 
Eisenmenger, Am Heart J 21 31, 1941 
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cases To date, detailed studies of cases of uncomplicated ventricular 
septal defect are not available One can, however, speculate by pre- 
senting arguments favoring such a concept (a) It has been noted 
that a great majority of uncomplicated defects of the ventricular septum 
are identical m position and shape with those associated with, and 
caused by, dextraposition of the aorta, it appears unlikely that two 
different developmental errors would cause exactly the same morpho- 
logic changes (&) The dividing line between simple defects of the 
ventricular septum and those combined with dextraposition (Eisen- 
menger complex) is indistinct Many patients reported as having 
Eisenmenger complex showed only minimal overriding of the aorta 
and could have been classified by some pathologists as having simple 
defects of the ventricular septum Some patients reported as having 
defects of the ventricular septum, on the other hand, would have been 
better classified as having the Eisenmenger complex There is obvi- 
ously a transitional zone m which the pathologist finds it difficult to 
decide whether the position of the aorta justifies a classification of 
“overriding ” The gradual transition between a septal defect with a 
normal position of the aorta and one with an unquestionable dextra- 
position suggests a common etiologic factor (c) Even in the tetralogy 
of Fallot, which is the commonest and best known type of complex 
cardiac malformation, there are instances in which the aorta originates 
almost entirely from the left ventricle, and in which the morphologic 
appearance of the specimen indicates pulmonary stenosis combined 
with a simple ventricular septal defect This also favors a common 
pathogenesis of all subaortic ventricular septal defects 

In considering the relationship between the Eisenmenger complex 
and simple defect of the ventricular septum, one should note the normal 
topographic relationship of the base of the aorta to the ventricular 
septum, as indicated in the illustration The posterior portion of the 
anterior part of the septum and the anterior portion of the membranous 
part of the septum are located immediately underneath the aortic ori- 
fice If these two parts of the septum are defective, the aorta comes 
in close contact with the right ventricle Dextraposition and overriding 
could therefore be caused not only by an embryologic rotation of the 
aorta to the right but, perhaps, also by acquired changes developing 
in extrautenne life, such as deviation of the septum to the left or slight 
rotation of the aortic orifice on a posteroanterior axis 

Defects other than subaortic ones originate by a different process 
of maldevelopment, probably an imperfect formation of the muscular 
portion of the septum These defects are rare, and clinically they do 
not present a distinctive syndrome 


17 Selzer, A , and Laqueur, G The Eisenmenger Complex, to be published 
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Effect of Defect of the Ventricular' Septum on the Circulation — 
Clinically, defect of the ventricular septum is usually pictured as a 
“functionally silent” lesion with little alteration of cardiodynamics 
This view would suggest that a fistulous connection between the two 
ventncles is of lesser importance than one between the atriums or 
between the arterial trunks, for both m defect of the atrial septum and 
in patent ductus arteriosus circulatory dynamics usually show con- 
siderable changes It is evident from the results of the analysis of 
this senes that such a view is incorrect Pathologic findings in a large 
proportion of cases show changes indicative of considerable overloading 
of the pulmonary circulation It has been shown that changes such 
as hypertrophy of the right ventricle and dilation of the pulmonary 
artery are related to the size of the defect and not to the position of it, 
as suggested by Taussig In this connection, it is well to recall that 
acquired perforations of the ventricular septum, which occasionally 
occur in the course of acute myocardial infarction and are located in 
the muscular portion of the septum, are known to be associated with 
severe dilatation and failure of the right ventricle 

Whereas a defect of the ventricular septum, if large enough, may 
have a striking effect on the circulation, such large defects are less 
common than smaller ones This preponderance of smaller defects 
which need not alter circulatory dynamics seems to be the reason for 
the older view that ventricular septal defect is an innocent cardiac 
malformation The frequency of smaller defects is in line with the 
view expressed in the preceding paragraph, that large defects are 
caused by severer malrotation of the cardiac tube and, therefore, are 
more likely to occur in complex cardiac malformation than as iso- 
lated lesions 

Cyanosis — In the presence of a normal relationship of pressure 
between the ventricles, oxygenated blood flows back into the right 
ventricle through the defect and cyanosis is absent, yet, chronic cyano- 
sis associated with polycythemia and clubbing has been reported in 
some cases of allegedly uncomplicated ventricular septal defect 
Since, at the time of writing, nobody has proved the existence of a 
deficiency in the oxygen exchange in the lungs in congenital cardiac 
malformation, it is believed that cyanosis is due to the admixture of 
venous blood in the arterial system The reason for the entry of 
venous blood into the left ventricle is not clear Whereas the pressure 
in the right ventricle may be considerably increased and true pul- 
monary hypertension may be present in patients with overloaded pul- 
monary circulation, it is doubtful whether pressure in the right ventricle 

18 Laubry, C, and Pezzi, C Traite des maladies congenitales du coeur, 
Pans, J -B Balliere & fils, 1921 
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could permanently exceed that in the left ventricle In addition, every 
evidence points to the fact that the output of the right side of the heart 
considerably exceeds that of the left side, indicating a large over-all 
left to right blood shunt One could postulate the presence of turbu- 
lence in the defect, allowing the free mixing of blood from both 
ventricles, this mechanism of cyanosis is the obvious one in hearts 
with a single ventricle However, the size of the typical interventric- 
ular foiamen makes the free mixing of blood in the presence of a large 
left to right fistula somewhat unlikely, for these defects seldom exceed 
2 cm m diametei and are considerably smaller than defects in the 
atrial septum It should also be noted that cyanotic cases m this 
series were not necessarily those in which the largest defects occurred 
The most likely factor facilitating the mixing of blood in the defect is 
the anatomic position of the aorta overriding the defect, in the presence 
of a large enough foramen and, perhaps, of high pressure m the right 
ventricle The view has been expressed that in borderline cases over- 
riding of the aorta could develop later in life and need not be due to 
congenital dextraposition It is believed, then, that the presence or 
absence of cyanosis is the criterion distinguishing simple ventricular 
septal defect from the Eisenmenger complex, and one which may be 
more accurate than examination of the pathologic specimen One can 
thus postulate that in cases of large ventricular septal defects located 
immediately underneath the aortic orifice, the presence of normal oxy- 
gen saturation of arterial blood justifies the classification of “uncom- 
plicated ventricular septal defect” whereas the presence of arterial 
anoxemia calls for inclusion in the Eisenmenger group 'This state- 
ment IS based on the fact that morphologically there is no distinct 
dividing line between the two syndromes, and that the clinical, electro- 
cardiographic and roentgenographic features of large ventricular septal 
defects and of the Eisenmenger complex are identical 

Little light IS thrown on the question of cyanose tardive, or cyanosis 
due to the terminal reversal of the blood flow in the shunt Such 
terminal cyanosis has been reported in a few cases, but it is exceedingly 
difficult to judge whether cyanosis appearing m the course of cardiac 
failure is more intense than that associated with failure without mtra- 
cardiac shunt 

Clinical Features Other than Cyanosis — ^Reports on physical exami- 
nations in cases of ventricular septal defect confirmed the frequency 
of loud, rough systolic murmurs best heard at the lower left sternal 
border This Roger murmur occurred frequently enough to be con- 
sidered pathognomonic for this syndrome The often quoted statement 
that the intensity of such murmurs varies inversely with the size of 
the defect is not confirmed in this series, because the few instances 
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of soft murmurs or of absent murmurs were found not onl}' with large 
defects but were scattered irregularly among the cases of various sizes 
of defects In addition, the fact that loud systolic murmurs w ere present 
m all cases of complete absence of the ventricular septum speaks against 
the theory of inverse relationship between the size of the defect and 
the intensity of the murmur The fact that in some cases murmurs 
were reported in other locations than that of the typical Roger murmur 
IS not surprising, since commoner and better knovn murmurs, such as 
the one associated with aortic stenosis, also show frequent de\iation 
from the “typical” location In the rare cases in vhich mention vas 
made of the transmission of murmurs, no regularity could be noted as 
to the diiection of the transmission Early diastolic blowing murmurs 
at the left sternal border were commonly noted, but it is not clear 
whether the}^ originated in the defect or w ere due to relative pulmonary 
insufficiency In cases m which large, pulsating pulmonary ^essels are 
noted, the second possibility is more appealing 

Relativel} few reports on roentgenographic examinations v ere avail- 
able Judging from those and from the appearance of the pathologic 
specimens, it seems logical to expect normal or insignificanth enlarged 
cardiac shadows in cases with smaller defects of the ventricular septum 
In the presence of a large defect, the cardiac silhouette acquires the 
characteristic shape associated with overloading of the pulmonary circu- 
lation, such as occurs with large defects of the atrial septum or 
in the Eisenmenger complex, namely, enlargement of the heart with 
particular prominence of the conus arteriosus and the pulmonar\ artery 
and its branches, wuth pulsating hilar shadow's and pulmonar} congestion 

The electrocardiogram may be normal or may show' preponderance 
of the right ventricle of various degrees, but apparently the most char- 
acteristic pattern for this syndrome is the presence of tall and diphasic 
QRS complexes in the conventional leads, w'lth or w'lthout prolonga- 
tion This pattern is also noted in the case of the trilocular heart w'lth 
a single ventricle, a relationship to the absence of a portion or all of 
the ventricular septum is therefore indicated It should be noted, how- 
ever, that intraventricular conduction defects occurring m congenital 
heart disease are not limited to lesions associated w'lth defects m the 
ventricular septum They were observed in cases of pulmonary stenosis 
with an intact ventricular septum 

Prognosis — The prognostic evaluation of a congenital malforma- 
tion of the heart depends on tw'o factors the effect of structural 
abnormality on the circulation and the susceptibility to complicating 
infections The first factor is the predictable one Failure of the circu- 

19 Selzer, A , Carnes, W H , Noble, C A , Higgins, W H , and Holmes, 
R O The Syndrome of Pulmonary Stenosis with Patent Foramen 0\ale 
Am J Med 6 3, 1949 
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lation occurs after years of stress and strain on the heart, which can 
be detected by the usual clinical methods, such as estimating the cardiac 
size, the size of the pulmonary vessels and the electrocardiographic 
evidence of ventricular strain In the case of defect of the ventricular 
septum, patients showing evidence of a large interventricular fistula can 
be placed in the same category as those with large defects of the atrial 
septum and sizable ductus arteiiosus The lesions are not serious 
enough to interfere with growth and survival to adult life but reduce 
the life expectancy to a considerable degiee, allowing only an occasional 
patient to survive beyond early middle age 

The hazard of bacterial infection applies in all cases, regardless of 
the size of the defect or of its effect on the circulatory dynamics This 
susceptibility to subacute bacterial endocarditis is high In this series, 
28 per cent of the patients over 1 year of age died of this complication 
The susceptibility to cerebral abscess is considerably less than that to 
bacterial endocarditis The incidence of pulmonary tuberculosis was 
small in this series, and its occurrence was probably coincidental 
One IS justified m concluding that the conventional concept of defect 
of the ventricular septum is not entirely correct, as it applies only to 
small defects In these cases, moreovei, the favorable prognosis is 
marred by a high susceptibility to bacterial endocarditis, the prevention 
of which should be the primary objective in the management of patients 
in this group 

With the increase in the size of ventricular septal defects, it becomes 
evident that the right side of the heart and the pulmonary circulation 
are profoundly affected by this malformation 

The diagnosis of congenital heart disease has been facilitated in i ecent 
years by the introduction of new methods, such as angiocardiography 
and venous catheterization of the heart The first of these methods 
seems to be of little value in diagnosing a defect with a left to right 
intracardiac shunt Venous catheterization of the heart, on the other 
hand, may demonstrate such a shunt if a highly oxygenated blood sample 
is obtained from the right ventricle Proof of the infallibility of the 
newer method, however, will have to await correlation of the findings 
with the results of autopsy in a considerable series of cases 

SUMMARY AND CONCLUSIONS 

Twelve cases of uncomplicated ventricular septal defect in which 
autopsy was performed are reported, and the clinical and pathologic 
findings in these and in 80 other cases in the literature are presented 
1 Taussig’s division of defects of the ventricular septum into 
“simple” and “high” categories as clinical entities is not confirmed 
In the vast majority of ventricular septal defects of all sizes there is a 
typical interventricular foramen, located in and anterior to the mem- 
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branous septum, connecting the area of the left ventricle immediately 
underneath the aortic valves with that of the right ventricle in front 
of the median leaflet of the tricuspid valve Only in rare instances are 
defects of the lower portion of the septum located in the muscular part, 
and these present no distinctive clinical features 

2 It is suggested, m accordance with Spitzer’s theory, that the 
typical interventricular foramen is related to the same process of mal- 
development which in severer forms causes the Eisenmenger complex, 
the tetralogy of Fallot and transposition of the arterial trunks For 
that reason, the dividing line between the larger types of uncomplicated 
defect of the ventricular septum and the Eisenmenger complex is indis- 
tinct and all degrees of transitional forms can be found 

3 Cyanosis is absent from cases of uncomplicated defect of the 
ventricular septum It is believed that any significant decrease in oxygen 
saturation in the arterial blood is due to congenital or acquired over- 
riding of the aorta, and that cases in which this is found should be 
classified as instances of the Eisenmenger complex It is suggested that 
the presence of cyanosis may be a more reliable factor in differentiating 
the two syndromes than the appearance of the pathologic specimen, since 
reconstruction of the aortic orifice in its proper relation to the defect 
during life may be diflicult 

4 The effect of defect of the ventricular septum on the circulation 
is related to the size of the communication Smaller defects may have 
no effect on circulatory dynamics, whereas larger ones almost always 
lead to considerable overloading of the pulmonary circulation with dila- 
tation of the pulmonary artery and hypertrophy, strain and failure of 
the right ventricle 

5 The characteristic “Roger murmur,” the rough and loud systolic 
murmur at the lower left sternal border, was observed fairly consistently 
in this series and can be considered pathognomonic for defect of the 
ventricular septum Occasionally, however, systolic murmurs were 
located in other points of the chest wall or were soft or even absent 
There was no apparent relation between the intensity of the murmur 
and the size of the defect, and loud systolic murmurs were heard in 
cases of complete absence of the ventricular septum Early diastolic 
blowing murmurs at the left sternal border were common 

6 The roentgenologic appearance of the cardiac shadow varied from 
a normal cardiac silhouette to cardiac enlargement with prominence of 
the shadow of the pulmonary artery and that of its branches In large 
defects, the configuration resembled that usually associated with defects 
of the atrial septum or the Eisenmenger complex 
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7 Electrocardiographic findings also were variable, but in some cases 
intraventricular conduction defects with very tall diphasic QRS com- 
plexes were reported These findings were also reported m cases with 
complete absence of the ventricular septum 

8 The prognosis in defect of the ventricular septum is favorable m 
milder cases and guarded in cases with large shunts In all cases there 
IS a relatively high susceptibility to bacterial infection of the endo- 
cardium, which accounted for 22 per cent of the deaths in this series 



PHYTOBEZOAR IN THE GASTRIC STUMP 

Report of a Case and Discussion of Theropy 

L WALK, MD 
ESKILSTONA, SWEDEN 

A lthough there are 170 cases of phytobezoar to be found m the 
■ literature at the time of this report, the concretion apparently has 
ne^ er before been observed m the stump of a partially resected stomach 

REPORT OF CASE 

An unmarried woman of 69 for many years had epigastric soreness after meals 
During the past year deterioration, a 25 Kg loss of weight, vomiting and occasional 
moderate episodes of diarrhea had occurred For three months, the patient had 
usually been confined to bed On admission to the surgical department (May 21) 
because of a suspected malignant growth in the antrum, the red blood cell count was 
1,500,000 w'lth 48 per cent hemoglobin and 2,100 leukocytes The patient showed 
considerable weakness The temperature rose to 38 5 C (1013 F) After four 
blood transfusions, the hemoglobin rose to 82 per cent with 3,700,000 erythrocytes, 
the temperature gradually subsided and high resection of the stomach was earned 
out (June 6) There was anacidity before as well as after the operation, and 
mucosal atrophy and chronic gastritis were noted in the resected specimen 

Soon after the operation, frequent vomiting developed, necessitating prolonged 
clinical treatment No relation of the vomiting to meals was noted Roentgeno- 
logically (July 18) the anastomosis was found to be very narrow, the gastric stump 
containing intermediary fluid On August 4, the fluid had diminished somewhat 
Five days later, however, a new roentgenoscopic examination was requested because 
of increased \omiting and epigastric pains At that time (August 9), the stomach 
contained a coagulum 5 by 6 by 7 5 cm (figure) Roentgen exploration on August 
15 and 25 and on September 6 and 19 showed the coagulum to be gradually decreas- 
ing in size, and it was no more to be demonstrated on September 23 Retention of 
food particles, however, was observed on November 14 Because of the persistent 
vomiting and loss of weight, a new operation was performed on December 9 The 
anastomosis was found to be only 4 mm in diameter A new opening of 2 cm 
w'as made 

REVIEW OF LITERATURE 

The spontaneous disappearance of a phytobezoar (table 1) seems 
to be more frequent than would appear from the literature, m 9 
recorded cases, it has been complete in 7 The longest estimated dura- 
tion followed b} complete disappearance has thus far been four weeks 

From the Roentgen Department (Head O Sandstrom, M D ) and the Surgical 
Department (Head H Wahren, M D ), Central Hospital 
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I published a repoit of a case m which healing was spontaneous ^ Latei 
I obsenecl 2 similar instances In 1, a man of 50 even had a deep 
ulcer on the lesser curvature of the stomach, the foreign body disap- 
peared in a week In the other, in a middle-aged woman, it disap- 
peared in some days These observations indicate our lack of knowledge 
as to the number of spontaneous healings The foreign bodies 
described in table 1 were composed of diverse vegetable materials , the 
percentage of persimmon balls was low m this series, although 70 per 
cent ot all phytobezoars recorded in the literature have been composed 
of persimmons A persimmon bezoar, once formed, seems to have 
special resistance 

Alost ph}'tobezoars have been removed surgically as soon as the 
diagnosis was established Operation is indicated in long-standing 



Phytobezoar m the gastric stump, showing progressive diminution in size A, 
three days , B, nine days, and C, nineteen days after onset of symptoms 


cases especially in those in which peisiminon balls or cellulose fibeis, 
evident!} resistant to digestion, made up the mass On 17 occasions, 
however the operation was performed during the first four weeks of 
the disease, that period being the longest time in which spontaneous 
disappearance has been noted (table 2) , in 14 of these cases in which 
the outcome was stated it was favorable Probably in some of them 
there would have been spontaneous disappearance If a case is of less 
than four weeks’ duration, it seems advisable to wait, apparently this 
has not been pointed out before Provided the diagnosis has been 
secured and no complications demand immediate removal, the patient 
should be obseived m the clinic For the important dififerential diag- 

1 Walk, L Gastroskopisch untersuchter Fall von Phytobezoar aus Beeren 
von Crataegus, Kim Wchnschr 19 894-895, 1940 



Table 1 — Summary of the Literature of Spontaneous Dtsapp^ivpnce of 

Phytobezoar 
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Bezoar 
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before 

of 
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Hospital 

Hospital 


Author 

of Bezoar 

Sex 

Age 

ization 

ization 

Comment 

Capelle (1861) 

Vegetable 

P 

43 

Epigastric 

Not hos 

Phytobezoar 9 cm in cir 


debris con 



tumor ob 

pitallzed 

cumfcrenco vomited after 


taming cal 



served 4 


colocjnth and mild mer 

King (1894) 

careous sub- 
stances 



weeks 


curous chloride, disappear 
ance of palpable tumor, and 
gradual subsidence of com 
plaints, recovery (patient 
observed 6 years) 

Persimmons 

M 

14 

Unknown 

2 weeks 

Natural molding after mas 
sago of tumor after 2 

2 weeks’ treatment 



Hichens and Odgers (1912) 

Coconut 

P 

24 

3 months 


Incomplete spontaneous pas 


fibers 





sago (2 masses after 3 
months, the rest later re- 

Hart (1923) case 8 






moved at operation) 

Prune and 

P 

Middle- 

Unknown 

Some dajs 

Achylia, spontaneous pas 

DeB ikey and Ochsner (1938- 

raisin skins 


agqd 



sago after administration 
of hydrochloric acid 

1939) case 6 

Persimmons 

M 

37 

Several 

14 dajs 

Incomplete passage (another 

Lawrie (1939) 




months 


phjtobezoar in stomach?) 

Persimmons 

M 

23 

9 days 

22 days 

Palpable mass rapldlly di 
minlshed in size and toally 
disappeared after daily 
gastric lavage and mas 
sage 

Spontaneous passage after 


Walk (1941) 

Cambel and Konuralp (1943) 

Hawthorne 

berries 

P 

67 

4 weeks 

Some days 

ulcer regimen, belladonna 
and magnesium oxide, com 

ploto recovery (patient ob 
served 3 years) 


case 1 

Not stated 

M 

65 

Unknown 

Not stated 

Phytobezoars (5 6 to 7 6 

case 2 

Not stated 

M 

46 

Unknown 

Not stated 

Gm ) vomited at gastric 
lavage by patients with 







stenosing cancer of the 
stomach 

Table 2 — Cases of Uncomphcated Phytobezoar, Operated on During the Fust 



Four Weeks of the Disease 



Composition 



Duration of 

Hospitalized 


Author 



Bezoar Before 

Before 


of Bezoar 

Sex 

Ago 

Admission 

Operation 

Comment 

Hart (1923) case 4 

Persimmons 

P 

40 

Some days 

Not stated 

Total duration of disease 

Hibi (1927) case 1 




7 days, no preoperative 
diagnosis 



Persimmons 

P 

3 

6 days 

Not stated 

Hospitalized for 22 days 

Potter (1930) 

Persimmons 

M 

67 

3 weeks 

6 days 

Gastric ulcer 

Oastellani (1931) 

Diospyros 

lotus 

M 

9 

15 days 

Some days 


Zaccarla (1931) case 3 

Persimmons 


8 

20 days? 

Not stated 

Gastralgia during some 





months, loss of appetite, 
sometimes vomiting 



Wyatt (1932) 

Persimmons 

P 

62 

4 days 

Not stated 

Three masses 

Zanetti (1933) 

Grape skins 


14 

8 days 

Not stated 


Owen (1933) case 1 

Persimmons 

M 

35 

3 weeks 



Henschen (1933) 

Persimmons 

P 

6 

2 3 weeks 

Not stated 

Palpable epigastric tumor. 






no roentgen examination 

Murdock (1934) case 2 

Persimmons 

M 

4 

2 days 


Operated immediately Two 

Case 8 

Persimmons 

P 

61 

6 days 

4 days 

masses 

Baur (1936) 

Plant fibers 

P 

SO 

16 days 

Not stated 

Very small phytobezoar of 


(plums) and 

gummous 

substance 



the size of a filbert 



Rutledge (1937) 

Persimmons 

M 

24 

10 days 

3 days 

Great prepyloric ulcer 

White (1938) case 1 

Persimmons 

M 

48 

16 days 

Not stated 

2 similar attacks before on 





set of present illness (spon 







taneous passing of per 
Simmon balls in some 
days?) 

Woolsey (1938) 

Persimmons 

M 

9 

10 days 

Not stated 


Gurkan (1943) 

Not stated 

P 

60 

25 days 

Not stated 

Slight gastric distress and 





loss of weight during some 
years 



Peronato (1941) case 1 

Diospyros 

P 

8 

20 days 

1 day 

Pasty, soft mass weighing 


lotus 



235 Gm 
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nosis, gastroscopy has been valuable ^ Repeated roentgenologic exam- 
inations, as in the present case, have apparently not been reported 
The rapid diminution m size of a phytobezoai of short duration is 
probably important, by means of palpation even a persimmon bezoar 
has been obscived to disappear spontaneously^ (table 1) On the 
contrary, slight diminution in size in a case of long standing seems to 
lack prognostic value , it has been noted in 2 cases, m 1 roentgenoscopi- 
cally and in the other by palpation In the first of these, ^ two roent- 
genoscopic examinations were made with an interval of two months 
between them, operation had to be done In the other,® an undiag- 
nosed phytobezoar, although it diminished slightly to palpation, led to 
cachexia and, finally, to death 

The differentiation of phytobezoars formed of interlacing plant 
fibers from those composed of coagulated organic substance ® has not 
been tested as to its clinical value Dietetic treatment as for peptic 
ulcer, combined with the administration of antacid and antispasmodic 
drugs, has been used during hospitalization ^ , m the presence of achylia, 
hydrochloric acid has been administered ^ In most cases of phytobezoar 
in which the gastric juice has been examined, free acid has been 
demonstrated and high acidity has been frequent Anacidity has been 
observed m 4 cases only ® In my case, there was anacidity, and his- 
tologically mucosal atrophy and gastritis were observed Gastric ulcer, 
frequent in phytobezoar, was not to be demonstrated The usual 

2 (a) Walk^ (6) Moersch, H J, and Walters, W Phytobezoar with 

Visualization by Means of Gastroscopy, Am J Digest Dis 3:15-17, 1936 Ruffin, 
J M , and Reeves, R J The Value of Gastroscopy m the Diagnosis of Phyto- 
bezoar, ibid 5 745-746, 1939 (c) Browne, D C , and McHardy, G Gastroscopy 

and Phytobezoar Report of Case of Diospyrobezoar, Arch Int Med 65 368-374 
(Feb) 1940 (d) Patterson, C O, and Rouse, M O Foreign Bodies in the 

Stomach Observed Through the Gastroscope, Texas State J Med 36 238-242, 
1940 (e) Cohn, A L, and White, A S Gastroscopic Diagnosis of Phyto- 

bezoar, Am J Surg 51 432-435, 1941 

3 Lawrie, E S A Case of Persimmon Bezoar, J Malaya Br , Brit M A 
3 190-193, 1939 

4 McCarley, T H , and Greenberger, E D Persimmon Phytobezoar 
Mistaken for Gastric Cancer, Radiology 36 232-233, 1941 

5 Kooyker, H A Zur Casuistik der Gastrolithen beim Menschen, Ztschr 
klin Med 14 203-211, 1888 

6 Izumi, S , Isida, K, and Iwamoto, M The Mechanism of Formation of 
Phytobezoars, with Special Reference to Persimmon Ball, Jap J M Sc Tr , II, 
Biochem 2 21-35, 1933 

7 Hart, W E Phytobezoars, J A M A 81 1870-1875 (Dec 1) 1923 

8 (a) Hart'*' (b) Crossan, E T Phytobezoar with Gastric Ulcer, Ann 

Surg 101 1451-1452, 1935 (c) Chont, L K Phytobezoar and Its Formation in 

Vitro, Radiology 38 14-21, 1942 
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symptom complex was noted even m this case, although there were 
symptoms also of postoperative stenosis, complicating the clinical find- 
ings 

Although there are reports in the literature of 4 cases m which a 
phytobezoar apparently came from a stomach, which had been operated 
on, the foreign body has never been directly observed at this site On 
1 occasion,® the stomach had been partially resected according to the 
method of Reichel and Polya because of a phytobezoar of fi\e weeks 
duration, associated with two gastric ulcers Nine months later, 
obstruction developed high m the intestine, and another bezoar 6 5 by 
8 cm and weighing 120 Gm — apparently newly formed in the resected 
stomach but perhaps only a part of a double bezoar overlooked at the 
first operation — had to be removed from the jejunum, 3 inches 
(7 5 cm ) distal to the anastomosis In another case,^® obstruction of 
the jejunum by a persimmon ball was observed, three months before, 
pyloric resection and end to end anastomosis with the duodenum had 
been performed because of the presence of an ulcer and the suspicion 
of malignancy, but apparently the foreign body had been overlooked 
and left in the stomach at the first operation In the third case,' the 
patient had a gastroenterostomy and was operated on for intestinal 
obstruction , a cylindrical foreign body 5 by 7 5 cm was removed 
from the jejunum, a few inches from the anastomosis Even in the 
fourth case,’-^ m which the patient had a gastro'enterostomj , a phytobe- 
zoar 12 cm in diameter and weighing 126 Gm was removed from 
the intestine, 1 mm distal to the anastomosis All 4 patients recovered 
Artificial anastomoses seem to favor the passage of especiallv volu- 
minous masses, which regularly become fixed in the upper portion of the 
jejunum, the postoperative results m this complication, however, have 
been good Except in cases in which the anastomosis is v'^erj narrow, a 
phytobezoar in a stomach which has been operated on should be 
removed surgically without much delay As for the present case with 
a stenotic anastomosis, expectation was correct In the stomach which 
has not been operated on, on the contrary, if a phytobezoar passes the 
pylorus and becomes fixed, it is usually in the distal portion of the ileum , 
in 34 cases, only 7 exceptions were noted, the foreign body being fixed 

9 Binotto, A Contnbuto alio studio dei corpi estranei del canale gastro- 
enterico, Gior veneto di sc med 13 445-462, 1939 

10 Bullock, W O , in discussion on Griffith, F W Obstruction of Small 
Intestine Due to Food Products, Ann Surg 103 769-772, 1936 

11 Peronato, G Fitobezoari dello stomaco, del tenue, del colon, Arch ital 
di chir 61 174-194, 1941 (bibhographyl 
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in the duodenum or the jejunum In cases m which the stomach 
has not been operated on, the obstructions caused by Diospyros vir- 
gmiana have occurred m the ileum close to the cecum, whereas those 
caused by the Japanese variety of the same plant (m whatever part 
of the world) have been in the upper portion of the small intestine, 
from the duodenum to the jejunum, apparently the size of a bezoar 
IS not the only factor determining the site of an obstruction 

The case material on phytobezoar shows no arguments against 
clinical expectation in suitable cases (Agglomerations of vegetable 
material m the stomach have been called phytobezoars without account 
for the duration No well defined criteria exist as to those removed 
from the intestine A great number of agglomerations leave the stom- 
ach some hours or da>s after being formed, usually during the first 
hours , these have been called “food boh” m the literature Others 
enter the intestine not before some weeks, months or years after inges- 
tion When a long time passes between ingestion and intestinal 
obstruction, the case is usually recorded as one of phytobezoar Two 
cases were listed as cases of phytobezoar by some authors, and as cases 
of food boll, by others Unchewed masses of mgesta^’’ should be dif- 
ferentiated from real phytobezoars and food boh ) Except for an undiag- 
nosed case of the preroentgen period, a complication has developed m a 
hospital in only 2 cases In the first, intestinal obstruction and peritonitis 
developed m a patient hospitalized after childbirth, she recovered after 
the removal of a foreign body 2 cm in diameter from the intestine at the 
site of an old adhesion In the second, ileus of four days’ duration 
was followed by spontaneous recovery and passing of a phytobezoar 
in a child operated on for another intestinal obstruction by a bezoar 
fourteen days before 

12 (a) Izumi, Isida and Iwamoto® (b) Langenbuch Demonstration eigenthum- 
lich grosser Concretionen des Magens und des Dunndarms, welche durch Entero- 
tomie herausgefordert worden smd, Verhandl d deutsch Gesellsch f Chir 9 54, 
1881 Yeo, G , cited by Peronato 

13 (a) Izumi, Isida and Iwamoto® (b) Lobmger, A S, cited by Hargrave, 

R L , and Hargrave, R Acute Intestinal Obstruction by Persimmon Phytobezoar , 
Report of Two Cases, Ann Surg 104 65-73, 1936 (c) Newburger 

14 Newburgei, B Intestinal Obstruction Due to Phytobezoar, Rev Gastro- 
enterol 8 293-300, 1941 (bibliography) 

15 Lobmger Simpson, B S Intestinal Obstruction by Unusual Form of 
Enterolith, Edinburgh M J 30 176-178, 1923 

16 (a) Caylor, H D , and Nickel, A C Intestinal Obstruction from Food 

Bolus, Ann Surg 104 151-154, 1936 (b) Elliot, A H Intestinal Obstruction 

Caused by Food, Am J M Sc 184 85-94, 1932 

17 Obstruction of Small Intestine, Cabot Case 28212, New England J Med 
226 864-866, 1942 

18 Downing, W Obstruction and Perforation of Small Intestine Due to 
Coprohth, J A M A 86 550 (Feb 20) 1926 

19 Hibi, H Phytobezoar, Nippon Shokakibyo Gakkai Zasshi 26 27-32, 1927 
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Since one must be prepared to meet complications an analysis of 
the literature on their occurrence and therapy is important There is 
evidence of a number of unreported instances of the spontaneous disap- 
pearance of a phytobezoar, the literature probably gives a one-sided 
view A notion of the frequency of disappearance may be obtained 
from table 3, which contains data on the cases of food boh in the 
literature^” for comparison The material up to 1938 has previously 
been collected ””” , references not given in the present article are to be 
found m that bibliography Reports on 44 additional cases have 
appeared m the recent literature The prognosis is probably generally 


Table 3 — CompltcaHons tn 130 Cases of Phytobccoar and 28 Cases 

of Food Bolus'^ 


Uncomplicated 

Cases 

(Operated Intestinal 
on or Obstruction 



Healed 

and 




Spontane 

Perfora 

Ulcer 

Gastric 

Time After Ingestion 

ously) 

tlon 

Perforation 

Bleeding 

12 hours 


(14)1 

If 


2 days 


1 (0) 



3 7 days 

3 

5 (3) 



1- 2 weeks 

6 

3 (1) 


1 

2- 4 weeks 

14 

1 

1 


1 2 months 

9 

1 (1) 

2 

2 

2 3 months 

10 

2 


1 

3 6 months 

13 

2 


1 

6-12 months 

20 

6 

1 


1- 2 years 

11 

1 



2- 5 years 

7 

2 

1 

I 

6 11 years 

2 


• 

1 


* rigrures m parentheses represent the number of cases of food bolus 
t In 1 case the food bolus measuring 1% by 2% inches (3 by 0 cm ) was vomited 
t This was a case of gastric rupture in child aged 3 years 


20 (a) Caylor and Nickel (6) Elliot (c) DeBakey, M, and Ochsner, 
A Bezoars and Concretions, Surgery 4 934-963, 1938 , 5 132-160, 1939 (biblio- 
graphy) (4) Latchmore, A J C Stomach-Ache, Lancet 1 1 153-1 1S5, 1940 

21 (a) Walki (b) Footnotes 2, b, c, d and e, 3 and 4 (r) Chont®'^ (d) 

Binotto ® (e) Peronato^i (/) Newburger^^ (g) Bernardes de Oliveira, A 

Dois casos rares de cirurgia gastrica fitobezoar, adenoma do estomago. Rev de 
cir de Sao Paulo 7 197-222, 1941 (/i) Cambel, P , and Konuralp, H Z Ueber 

Hortobezoare in der Turkei und zwei eigene Falle bei Magenkarzinom, Zentralbl 
allg Path u path Anat 80 245-248, 1943 (») Cavusoglu, E , cited by Cambel and 

Konuralp (;) Gurkan, K J Ph 3 d:obezoar-Fall mit interessantem radio- 
skopischem Befund, Chirurg 15 554-555, 1943 (k) Hancock, J C Japanese Per- 
simmon Bezoars, J Iowa M Soc 28 234-238, 1938 (/) Hirsch, D J , 

cited by Groves in discussion on White («i) Hoge, A F Phytobezoar, J 
Arkansas M Soc 39 157-159, 1942 (n) Lyons, C G, and Cody, G L Bezoar, 

Radiology 31 225-239, 1938 (o') Maes, U , in discussion on White (p) 
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better than might appear from the following analysis of the literature, 
which contains reports even on patients admitted for treatment late 
and m poor condition 

Intesttnal Obstruction — This has most frequently developed during 
the first twelve hours and m a great number of cases during the first 
two days after ingestion The risk of this complication has diminished 
on the third day It is slight but still present after the second week, and 
obstruction has even occurred two years after ingestion 

The literature on this complication was recently summarized The 
mortality of 40 per cent can probably be considerably reduced if the 
complication should develop while the patient is being treated in the 
clinic and is treated in good time Roentgen examination in case of 
an acute abdominal condition, hitherto used m 2 cases, permits a better 
diagnosis than do clinical symptoms only Even in cases of spontane- 
ous passing of a phytobezoar there may be temporary signs of intes- 
tinal obstruction An obstruction may be incomplete but followed 
by ulceration of the intestinal wall and perforation The foreign 
body may remain in the intestine, clinically resembling a tumor or 
an appendical abscess At operation for an intestinal obstruction 
even the stomach should be palpated, another bezoar was thus detected 
in the stomach in some cases and m others was overlooked there 

Gastric Ulcer, Perforation and Hemorrhage — Gastric ulcer has been 
recorded in 39 cases of phytobezoar Its presence apparently does 
not alter the therapy as far as it concerns the foreign body 

McNeill, J H Persimmon Phytobezoar with Case Report, Ann Int Med 
14 2412-2417, 1941 {q) Parzani, C Sui corpi liberi della cavita gastnca, Gior 

veneto di sc med 12 32-36, 1938 (r) Rachhn, S A Intragastric Benign Tumor 

Associated with Penetrating Ulcer of Lesser Curvature, M Bull Vet Admin 
19 113-114, 1942 (j) Ramstad, N O Phytobezoar with Gastric Ulcer, Journal- 
Lancet 58 505-506, 1938 (0 Serck-Hansen, T Phytobezoar, Med rev, Bergen 

55 171-174, 1938 («) Snelling, J G , cited by Graves, in discussion on White 

pj) White, R J , Persimmon Phytobezoar, South M J 31 750-756 1938 (w) 

Woolsey, R A , in discussion on White 

22 Newburger^^ De Bakey and Ochsner^oc 

23 (a) Hibi 1® (&) DeBakey and Ochsner 2 °^ (c) Hichens, P S , and 

Odgers, N B A Case of Vegetable Gastrolith, Brit M J 1 606-607, 1912 

24 (a) Cited by Newburger^^ (6) Tosatti, cited by Peronato^i 

25 Lagoutte, cited by Peronato 

26 Murdock, H D Persimmon Bezoars Occurring Around Tulsa, Oklahoma, 
J Oklahoma M A 27 442-447, 1934 

27 Hart ’’ Langenbuch Murdock 26 Balfour, D C , and Good, R W 
Phytobezoar Associated with Gastric Ulcer, Am J Surg 6 579-587, 1929 Good, 
R W Phytobezoar, Proc Staff Meet , Mayo Clin 3 237, 1928 

28 Moersch and Walters 2b Hibi i® DeBakey and Ochsner®®^ Hirsch 211 
Maes 210 
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The question arises as to the most rational handling of an ulcer in 
a patient operated on for phytobezoar In 4 cases partial resection 
of the stomach was carried out , in 2, excision of the ulcer, and m 2, gas- 
troenterostomy ® , in an additional case, the ulcer was slightly cauter- 


Table 4 — Late Results tn Cases of Phytobecoar Associated zmth Gastric Ulcer 



Duration 

of 

Observa 



Gastric Symp 
toms Before 




Author 

tion 

Se\ 

Age 

Bczoar 

Uherapy 

Dicer 

Results 

Smith (1933) case 2 

27 mo 

M 

53 

Chronic chole- 
cystitis and 
disease of 
appendix 

Operation 

Largo ulcer on 
lesser curvature 
penetrating Into 
pancreas, in 
operable 

DuU pain at umbilical le\el 
not relieved by food or 
alkalis, roentgenograms 
showed no ulcer, considered 
chronic cholecystitis 

Crossan (1935) 

3 mo 

M 

42 

None 

Operation 

Saddle ulcers on 
lesser curvature, 
each 2 cm In 
diameter 

Well except for a few 
attacks of nausea 

Moersch and Walters (1936) 

4 mo 

31 

49 

None 

Operation 

Small healed 
ulcer on lesser 
curvature 

Free of all symptoms after 
operation 

Rutledge (1937) 

4 mo 

31 

24 

None 

Operation 

Large pcnc 
trating pre- 
pjlorlc ulcer 

Free of gastrle symptoms 

Satterfield (1937) 

4 mo 

M 

63 

Appeared 13 
years prerl 
ously, re- 
covered 

Operation 

3 prepjlorlc 
ulcers, the 
largest 4 by 

4 cm 

No digestive symptoms 

Allen (1938) case 1 

DeBahey and Ochsner 

9 mo 

31 

71 

Dicer ante 
dating phyto 
bezoar? 

Operation 

(twice) 

Scar at pylorus, 
no ulcer at 
second opera 
tion 

Good health reported 

(1938) case 7 

Not 

stated 

31 

69 

None 

Operation 

On greater cur 
vature 2 6 cm 
in diameter 

Completely relieved ol all 
complaints, roentgeno 
grams showed no ulcer 

White (1938) case 1 

10 mo 

31 

48 


Operation 

15 cm in diam 
eter 7 5 cm 
above pylorus 

Gastric trouble 6 weeks 
postoperatively, recovered, 
perfcctlj well (table 2) 

White (1938) ease 2 

9 mo 

31 

40 


Operation, 

cauterlza 

tion 

Fresh ulcer on 
lesser curvature 

Recovered, perfectly well 
ever since 

Ramstad (1938) 

2% mo 

D 

38 

Operation for 
gallstones 

Operation 

2 cm m diam 
eter Invoh ing 
only the mucosa 

No gastric distress, roent- 
genograms showed do ulcer 

Wall (1940) 

S yr 

F 

67 

None 

Conserva- 

tive 

0 5 cm in diam 
eter at angulus 

Complete recovery after 
spontaneous disappearanc 
of bezoar (table 1) 

McNeill (1941) 

1 yr 

31 

67 


Excision 
of ulcer 

1 by 2 cm on 
greater curva 
ture 

No complaints after opera 
tion 

Hoge (1942) 

3 mo 

M 

61 

Dicer ante 
dating bezoar 

Resection 

2 cm in diam 
eter deep in 
middle part 
of stomach 

No more symptoms 


ized'^^ All the patients recovered In 21 cases the ulcer was left 
untouched at operation This group apparently included even patients 

29 Binottos Hoge2i» Balfour, D C, and Good, R W Phytobezoar 
Associated with Gastric Ulcer, Am J Surg 6 579-587, 1929 Good, R W 
Phytobezoar, Proc Staff Meet , Mayo Clin 3 237, 1928 

30 (a) McNeill (&) Potter, R P Phytobezoar, Radiology 15 685-688, 
1930 
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in poor condition There were 3 deaths from pneumonia and 1 from 
peritonitis Late results have been recorded in 13 cases in the litera- 
ture (table 4) They were good, even large ulcers can thus safely 
be left untouched at the gastrotomy for removal of the foreign body 
The opinion that most gastric ulcers in phytobezoar are decubital is 
thus supported by the late results, which apparently have not been 
analyzed before When the results are compared with those in 11 cases 
^Mthout ulcer,^^ the difference is less than might be expected In this 
group, occasional residual sensations of gastric distress were noted on 
one occasion ‘ Partial resection of the stomach is thus indicated only 
uhen the ulcer has been present and resistant to therapy before the 
appearance of the bezoar or when special morphologic features (fixa- 
tion to extragastnc organs, penetration to the liver or pancreas or 
risk of stenosis) demand radical surgical measures Independent ulcer, 
not caused by the bezoar, has probably been observed in the duodenum 
as ell as in the stomach When an operation is performed for 
phytobezoar, an independent ulcer probably can be handled as in cases 
of ordinary ulcer, without the special conservativism needed in the 
therapy of decubitus ulcer 

Perforation has occurred in cases of gastroduodenal ulcer without 
periods of predilection (table 3) In 1 case there was a duodenal 
ulcer and in the remaining 5 a gastric ulcer located m the prepyloric 
area,^^’^ 6 cm proximal to the pylorus or on the lesser curvature, the 
exact site not being stated No perforation has hitherto been observed 
in ulcer of the greater curvature In the surgical cases the mor- 
tality from peritonitis was 40 per cent Acute perforation of the 

31 Brown and McHardy Chont 

32 David, V C Pseudocarcinoma of the Stomach, Ann Surg 87 555-565, 
1928 

33 (a) Patterson and Rouse (b) Lawrie ^ (c) Hart ’’ (d) Hancock 

(e) Smith, L A Hematemesis from Phytobezoar, Am J Surg 22 565-567, 
1933 (/) Capelle Concretion gastnque, J med de Brux , 1861, p 147 (g) 

Garrett, D L Phytobezoar Diospyri Virginianae Case Report, J Oklahoma 
M A 21 64, 1928 (/i) Porter, W B , and McKinney, J T Phytobezoar 

Diospyri Virginianae, Am J M Sc 72 703-706, 1926 (t) Wyatt, W S 

Phytobezoar, Kentucky M J 30 79-80, 1932 (;) Thorek, P , and Rutter, C 

Trichobezoar and Phytobezoar, Am J Surg 35 603-606, 1937 

34 (a) Hart (&) Allen, L G Phytobezoar, Am J Roentgenol 39 67-74, 
1938 

35 Chont Murdock 

36 DeBakey and Ochsner ^oc McNeill 

37 Chont Murdock Allen 
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anterior wall of the stomach during the first twelve hours after inges- 
tion was noted m a child of 3 years 

Gastric hemorrhage occurred in 7 cases of various durations 
(table 3) Sometimes slight/® on other occasions it caused anemia/® 
and hemoglobin values of 30 to 41 per cent were recorded The treat- 
ment has been conservative Operated on as soon as the general 
condition improved, 6 patients recovered , on 1 occasion death from 
bronchopneumonia and pleural effusion occurred 
Emaciation — Emaciation, with or without anemia, has been observed 
in long-standing cases , it has even developed m one or two months 
and has sometimes been associated with dehydration , in cases m which 
operation has been performed after clinical treatment, which m some 
cases has lasted for twenty-six days, all patients have recovered The 
results have thus been favorable Grave emaciation, finally leading to 
death, has been observed in an undiagnosed case of the preroentgen 
period ® 

For comparison, the mortality in 46 uncomplicated cases of phy- 
tobezoar in the stomach in which operation was performed was 4 3 
per cent^® 


SUMMARY 

A unique case of phytobezoar m the stump after resection of the 
stomach is reported 

Not infrequently a phytobezoar disappears spontaneously If its 
duration in a stomach not operated on does not exceed four weeks and if 
no complications demand immediate surgical intervention, the patient 
should be observed in the clinic and the operation postponed The 
therapy of phytobezoar in a stomach on which operation has been 
done (with a gastroenterostomy or resection anastomosis) is different 

38 Herzog, M A A Peculiar Gastrolith Leading to Perforation and Death, 
Tr Chicago Path Soc 4 162-164, 1899-1901 

39 (a) Patterson and Rouse (&) McCarley and Greenberger (c) Chont 

(rf) DeBakey and Ochsner Smith (/) Satterfield, W T Phyto- 

bezoar, Memphis M J 12 140-143, 1937 

40 Patterson and Rouse McCarlej’’ and Greenberger ^ Chont 

41 Patterson and Rouse McCarley and Greenberger ^ DeBakey and 
Ochsner Smith Satterfield 

42 Chont®® Hamdi, H Drei Horto- oder Phytobezoarfalle beim Menschen, 
Deutsche med Wchnschr 52 2122-2123, 1926 

43 Patterson and Rouse Murdock 2 ® 

44 Rodgers, F D Phytobezoar of Persimmon Origin, Radiology 29 494-498, 
1937 

45 Hart 2 Outten, W B Case of Double Gastrolith Removed by Gastro- 
tomy, M Fortnightly 6 445-452, 1894 
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A phytobezoar in such a stomach should be removed surgically without 
much delay because of the great risk of obstruction high in the intestine 
Expectation of spontaneous disappearance is here justified only if the 
anastomosis is very narrow As far as I know, this fact has not been 
pointed out in the literature 

Late results in cases of phytobezoar show remarkably good healing 
of a gastric ulcer after the disappearance or removal of the foreign body 
Even a large ulcer can thus be left untouched at the operation for 
removal of the foreign body Only when an ulcer is evidently indepen- 
dent of the bezoar, as observed on rare occasions, is the indication for 
gastric resection the same as for ordinary ulcer 



News and Comment 


THIRD ANNUAL CLINICAL SESSION OF THE AMERICAN MEDICAL ASSOCIATION 

The Third Annual Clinical Session of the American Medical Association will 
be held in Washington, D C, December 6 to 9 

The Clinical Session will provide a full scale scientific program specifically 
designed for the general practitioner Outstanding physicians will discuss such 
subjects as diabetes, pediatrics, laboratory diagnosis, physical medicine and rehabili- 
tation, arthritis, dermatology, roentgen ray diagnosis, cancer and poliomyelitis 
Coordinated with this outstanding scientific program will be approximately one hun- 
dred scientific exhibits which will present original work on the subjects discussed 
The newest offerings of one hundred and twenty-five manufacturing firms will 
comprise the Technical Exhibition Here will be found the latest developments in 
scientific medical research, drugs and equipment 

Televised surgical and clinical procedures, similar to those shown m color at 
the Annual Session of the American Medical Association in Atlantic City last 
June, will be presented at the Washington meeting The demonstrations vill 
originate in the Johns Hopkins Hospital and will be shown on screens in the 
Armory The television schedule will be spread over four days 

The House of Delegates will meet at the Hotel Staffer during this session 
One of the first orders of business will be the annual selection of the general 
practitioner who has made an exceptional contribution of service to his community 
An entertainment program is being planned for attending physicians and their 
wives The highlight of this program will be on Wednesday evening, December 7, 
when the Philip Morris Company will originate its “This Is Your Life” broadcast 
from the Hotel Statler The radio program will be followed by a stage sliov, in 
which outstanding stars will participate 

Blanks for hotel reservations and advance registrations may be found in The 
Journal of the American Medical Association 

International Symposium on High Altitude Biology — In accordance with 
a resolution passed by the United Nations Educational, Scientific and Cultural 
Organization (UNESCO), an International Symposium on High Altitude Biology 
will take place in Lima, Peru, from Nov 23 to 30, 1949 under the auspices of 
UNESCO and the government of Peru, the latter having appointed the Executive 
Committee of the Institute of Andean Biology as organizing committee for the 
symposium Further information may be obtained from Dr Carlos Monge M , 
Institute of Andean Biology, Post Office Box 821, Lima, Peru 

Urology Award — The American Urological Association offers an annual 
award of $1,000 (first prize, $500, second price, $300, and third prize, $200) for 
essays on the result of clinical or laboratory research in urology Competition is 
limited to urologists who have been in such specific practice for not more than five 
years and to residents in urology in recognized hospitals 
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The first prize essay will appear on the program of the forthcoming meeting 
of the American Urological Association, to be held at the Hotel Statler, Wash- 
ington, D C, May 29 to June 1, 1950 

Further information may be secured from the secretary, Dr Charles H de T 
Shivers, Boardwalk National Arcade Building, Atlantic City, N J Essays must 
be in his hands before Feb 20, 1950 

Chicago Society of Internal Medicine — At the annual meeting of the 
Chicago Society of Internal Aledicine held May 23, 1949, the following officers 
were elected president, Sidney Strauss, vice president, Howard L Alt, and 
secretary-treasurer, Ernest G McEwen 



Book Reviews 


Synopsis of Pediatrics By John Zahorsky, M D , assisted by T S Zahorsky, 

M D Fifth edition Pnce, §5 SO Pp 449 St Louis C V Mosby Company, 

1948 

Pediatrics includes the growth and development, congenital deformities, all types 
of trauma and diseases of the young Therefore condensing all pediatric knowledge 
into one small volume is admittedly a difficult task “Synopsis of Pediatrics” was 
prepared primarily for medical students and general practitioners Its sixty-two 
chapters roughly correspond to the sixty hours devoted to didactic pediatrics in the 
St Louis University School of Medicine The author has spent a long professional 
life in the practice and teaching of pediatrics The textbook is written from a 
practical clinical point of view, with major emphasis on office and home diagnosis 
and treatment Much less emphasis is placed on the more complicated procedures 
of the hospital and laboratoiy 

The first nine chapters are devoted to feeding, growth and nutrition They rep- 
resent present day knowledge and opinions prevailing in the pediatric profession 
Chapters XII to XVIII are devoted to derangements of growth and nutntion 
Chapters XIX to XXXIII are a condensed practical description of the infectious 
diseases of childhood with current therapeutic procedures including a discussion of 
chemotherapy and the antibiotics 

The remainder of the text is divided into descriptions of diseases according to 
anatomic systems and special organs There are six chapters on diseases of the 
gastrointestinal tract and seven on those of the respiratory organs This properly 
emphasizes the fact that most diseased conditions encountered in pediatric practice 
are centered in these organs Five chapters describe functional diseases and patho- 
logic changes of the nervous system The author does not emphasize the psychiatric 
aspect in proportion to present day pediatric trends Diseases of other systems and 
special organs such as the genitourinary system, skin, eye and ear are briefly 
described 

In summary, the volume gives a brief but rather comprehensive description of 
all the common diseases and conditions met in pediatric practice At least some 
statement is made concerning most of the uncommon and rare pediatric diseases 
The volume will serve as a textbook for medical students and a handbook for 
medical men in general 

Hemolysis and Related Phenomena By Eric Ponder, M D Price, $10 Pp 398, 

with 69 illustrations New York Grune & Stratton, Inc, 1948 

Of the 400 pages in this monograph, only a small share are applicable to the 
climcal problems of the hemolytic diseases The balance is a most thorough pre- 
sentation of the current status of the unique characteristics of the mammalian 
erythrocyte The material is presented in a critical and scholarly manner and in 
great detail It is fascinating for the reviewer — a clinician — to contemplate the 
amount of research in general physiology devoted to the red cell In his introduc- 
tion, Dr Ponder says that he has been accused of speaking of the red cell as if it 
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were a miciocosm, an understanding of which would include an understanding of 
nearly everything else in the cellular world He points out aptly that “lysis is a 
special, if somewhat extreme case of altered permeability , the actions of b sms on 
red cells is a special case of the action of drug-hke substances, the osmotic prop- 
erties of the erythrocyte is a special case of osmotic behavior in general, and so on ” 
He asks, correctly, how we can expect to understand these and other phenomena 
in complex cells, such as muscle, nerve and gland cells, and he could add neoplastic 
cells, if we are unable to understand them m the case of the relatively simple, sym- 
metric and inactive erythrocyte This monograph requires a considerable effort to 
read, and the general reader may be dismayed by the mathematical formiilas and 
allusions to unfamiliar physical chemical concepts The presentation, however, is 
lucid, and the arguments are so well presented that a lack of knowledge of calculus 
IS no bar to an understanding of the material 

The reviewer closed the book with a better appreciation of the complexities of 
cellular physiology and a greater sympathy for the fundamental scientists who 
work at the very limits of our present knowledge The typical complacency of the 
practical man who feels that he has interpreted a process because he has described 
it IS healthily disturbed by a monograph of this type 

Vitamin A Requirement of Human Adults An Experimental Study of 
Vitamin A Deprivation in Man A Report of the Vitamin A Sub- 
Committee of the Accessory Food Factors Committee Compiled by 
E M Hume and H A Krebs Medical Research Council Special Report 
Series, No 264 Price, 3s Pp 145 London His Majesty’s Stationerv 
Office, 1949 

This monograph is a description of a long and complicated experimental study 
on 23 human volunteers, 16 of whom were given a diet virtually devoid of vitamin 
A and carotene, the remaining 7 received the same diet with a daily supplement 
of either 2,500 international units of oleovitamin A U S P (natural vitamin A 
in oil), or 5,000 international units of carotene The principal laboratory tests 
used to determine the extent of vitamin A deficiency were measurements of plasma 
vitamin A and carotenoid content and various tests of retinal function The latter 
were the more reliable Indisputable evidence of deficiency did not appear until 
after eight months, ultimately, unmistakable deficiency developed in only 3 of 
the 16 volunteers who persisted in the tests for twelve to twenty-four months 
Follicular hyperkeratosis, conjunctival degeneration and abnormal fatigue were 
not encountered After deficiency states were observed, the amounts of vitamin A 
or carotene required to treat them were studied The final conclusion was that 
2,500 international units of vitamin A or 7,500 international units of carotene 
represented the daily requirement for adults This value is in close agreement 
with that in the schedule of the National Research Council’s Committee on Food 
and Nutrition 

Carefully conducted studies such as this are extremely useful to the clinician 
who seeks to evaluate the claims of the vitamin salesmen The subjects of the 
experiment were healthy young adults, and it is obvious that similar results would 
not have been obtained had children, pregnant women or chronically undernourished 
persons been studied However, it is good to know how great is the delay before 
the onset of symptoms of vitamin deficiency The reserve stores of vitamin A 
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known to be present m the liver were apparently sufficient to maintain normal 
retinal function for a period of two hundred to four hundred days This appears 
to be a good measure of the adequacy of the average unsupplemented British diet 
It IS hard to believe that the average American diet is less adequate 

The Rh Blood Groups and Their Clinical Effects By P L Mollison, A E 
Mourant and R R Race Medical Research Council Memorandum No 19 
Price, Is 6d Pp 74 London His Majesty’s Stationery Office, 1948 

Just ten years ago, Levine and Stetson discovered an atypical immune agglutinin 
in the serum of a woman after stillbirth In 1940, Landstemer and Wiener dis- 
covered a new antigen m erythrocytes, which they called Rh Subsequently, it 
was demonstrated that immune body reactions were responsible for certain hemo- 
lytic reactions in transfusions and for the occurrence of erjdhroblastosis fetalis 
The Rh groups were studied intensively by American and British workers, under 
the stimulus of the wartime expansion of blood transfusion services The genetic 
relationships of the various Rh groups were anticipated, and, in fact, several geno- 
types were predicted prior to their actual discovery 

In 1943 the British geneticist, R A Fischer, made a theoretic analysis of the 
problem and concluded that the presence of three closely linked genes in one pair 
of chromosomes could explain the observations These he designated C, D and E 
It IS possible to specify the genetic and antigenic constitution of any person in 
these terms, e g, cde/cde (Rh negative) and cDe/cDe (Rh positive) In the 
United States, the genetic constitution is usually indicated by the “short symbol’ 
of Wiener and his associates, eg, rr and Ro Ro In spite of the complexity of 
these two systems, it is obvious that the well trained internist must have at least 
a working knowledge of this revolutionary subject 

This Medical Research Council memorandum is the most authoritative and 
easily understandable summary of present knowledge available on this subject 
The first section, by Race, is an admirable and concise presentation of the Rh 
groups, the different Rh antibodies and the genetic basis of the Rh groups The 
second section, by Mollison, is devoted to clinical consideration as related to blood 
transfusions and the management of erythroblastosis fetalis 

The final section, by Mourant, describes in detail approved methods for Rh test- 
ing, the circumstances in which the tests should be applied and the proper inter- 
pretation of them 

At the present time, it is accepted that the transfusion of incompatible blood is 
a grave mistake, except in dire emergencies This 74 page memorandum provides 
all the information necessary to appreciate the importance of the Rh groups and 
to manage properly the Rh negative patient It is highly recommended for all 
concerned with blood transfusions and with pregnant women 

Cardiovascular Disease in General Practice By Terence East, M A , D M 
(Oxon ), FRCP (London) Third edition Price, 15s Pp 218, with 34 
illustrations London H K Lewis & Company, Ltd , 1949 

This small booklet is planned for the general practitioner, and it contains most 
practical material Its aim is to give clear, succinct and practical information 
“seasoned with sane comment ’’ The commonest heart diseases and disorders are 
described brief Ij^ in the twenty-one chapters, some of them being just mentioned 
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m a few words New advances of medicine are also included Electrocardiography 
has been omitted with purpose, because “a little learning is a dangerous thing” 

The author describes, in clear and simple style, the nature of each disorder, 
Its clinical picture and diagnosis, prognosis and treatment General treatment 
IS condensed in a special chapter There are several drawings, illustrating different 
shapes of the heart, etc 

This book can be recommended as a time saver 

More Than Armies. The Story o£ Edward H Cary, MD By Booth 
Mooney, M D Price, §5 Pp 270 Dallas, Texas Mathis, Van Nort & 
Co , 1948 

This IS an excellent medical biography Here is unfolded the story of one of 
medicine’s elder statesmen. Dr Edward Henry Cary, a distinguished ophthal- 
mologist, a former president and trustee of the American Medical Association, 
founder and president of the Southwestern Medical Foundation, Chairman of the 
Board of the National Physician’s Committee for the Extension of Medical Care 
and a member and high office holder in many medical societies and civic 
organizations 

Dr Cary continually preached as well as practiced the adoption of the highest 
standards of education, of conduct and of medical service He has steadfastly 
defended the American system of medical practice against any threat of federal 
or state bureaucracy or “political” control because of his conviction that such a 
change would not be in the best interest of either the people or the medical 
profession 

On Feb 28, 1947, the occasion of his seventy-fifth birthday, the officers and 
trustees of the Southwestern Medical Foundation honored Dr Cary with a dinner 
at which there were over five hundred citizens of Dallas and its environs and many 
leaders in medicine from the various states Dr Cary was lauded not alone for 
his natural endowments but also for the direction of his leadership Dr Morris 
Fishbein, editor of The Journal of the Amettcan Medical Association, gave the 
principal address and in summation said “This man is a physician, a distinguished 
scientist, a medical statesman, a great builder, an educator, an idealist — all combined 
in the person of one dynamic, driving, courageous and at the same time gentle, 
friendly and affectionate human being” 

The author brings this biography to a close with the following statement 
“Dr Cary has built his own enduring monument and lived to see that it is good 
A man could hardly ask for more ” 

An Introduction to Cardiology By Geoffrey Bourne, M D , FRCP Price, 
$4 50 Pp 264, with 64 illustrations Baltimore Williams & Wilkins Com- 
pany, 1949 

This little book does not seem to add much to what is already available in 
textbook form On the whole, the concise statements are adequate, and the 
numerous reproductions of electrocardiograms and roentgenograms are helpful It 
IS of interest that the classic prescription for the treatment of auricular flutter, 
long since thought obsolete by many, is preserved The book is extremely well 
written , the example of the old lady running around the lamppost (page 99) gives 
a good idea of what quinidine does in auricular fibrillation, although even the 
established concept of circus movement has recently been questioned 
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The Digestive Tract in Roentgenology By Jacob Buckstein, M D Price, §16 

Pp 889, with 1,030 illustrations Philadelphia J B Lippincott Company, 1948 

This volume is a summary of the information obtained by the author during 
twenty-five years of experience in correlating the rocntgenographic findings with 
those obtained at operation and autopsy from an enormous amount of material The 
author’s previous book “Clinical Roentgenology of the Alimentary Tract’’ is well 
known and has served as a valuable textbook 

There are sixty-five chapters divided into the following nine sections Intro- 
duction, the Hypopharynx and Esophagus, the Stomach, tlie Duodenum, the Small 
Intestine, the Large Intestine, Herniation and Eventration of the Diaphragm, the 
Gallbladder and Bile Ducts and the Spleen, Liver and Pancreas The book is fairly 
comprehensive, and considerable space is devoted to the more common gastrointes- 
tinal lesions 

The technical procedures necessary for accurate examination are covered in 
detail In each section the roentgen findings of the normal organ are discussed The 
important clinical findings are integrated with the roentgen signs, and many illus- 
trative case histones are included 

There are numerous excellent illustrations, and the text is clear, detailed and well 
written This volume is a necessary addition to the library of every physician and 
surgeon interested in the gastrointestinal tract 

Clinical Aspects and Treatment o£ Surgical Infections By Frank Lamont 

Meleney, M D Price, §12 Pp 840, with 287 illustrations Philadelphia 

W B Saunders Company, 1949 

Dr Meleney has written thoroughly on the subject of surgical infections He 
speaks with authority, since he has been a surgeon for twenty-five years and, 
during this time, has been a pioneer in establishing the importance of integrating 
the bactenologic laboratory with the surgical service 

The book contains a review of the so-called surgical infections as they affect 
various organs and tissues of the body In addition to covering Dr Meleney’s own 
experience, the book contains chapters written bj’’ some of his colleagues at the 
Presbyterian Hospital, including Drs Lockwood, Harvey, Longacre and Sandusky 

Correlated with the studies on surgical infections are descriptions of contributing 
etiologic factors and surgical therapy The place of antibiotic therapy and the 
sulfonamide drugs in the treatment of infections has been considered in every 
phase of the subject The last chapter deals with surgical infections m war 
wounds, and it is very interesting 

The book is an excellent addition to the library of any physician or surgeon 
and IS equally valuable for medical students 

Mycoses and Practical Mycology By N Gohar Price, §6 Pp 234, with 
134 illustrations Baltimore The Williams & Wilkins Company, 1949 

This book simplifies, for the student and the clinician, a difficult and neglected 
problem It should prove extremely useful because it is brief, somewhat dogmatic 
and profusely illustrated Therapy is simplified, and only the accepted methods 
are discussed The volume is highly recommended 
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The Uses of Penicillin and Streptomycin By Chester S Keefer, M D 
Price, §2 Pp 72 Lawrence, Kan The University of Kansas Press, 1949 

The Porter Lectures for 1949, given under the auspices of the University of 
Kansas School of Medicine, appear under the imprint of the University of Kansas 
Press in a neat and attractive volume The three lectures given by Dr Chester 
S Keefer deal with the uses of penicillin and streptomycin, as well as other 
antibacterial agents from microbes No one is better fitted to discuss this subject 
tlian Dr Keefer, and his precise and lucid summary of the subject makes interesting 
as well as useful reading 

Coronary Heart Disease By A Carlton Ernstene, M D Price, $2 50 Pp 95 
Springfield, 111 Charles C Thomas, 1948 

In this monograph the author presents in a readable form the elementary con- 
cepts of the subject of coronary heart disease The various manifestations of the 
condition are considered from the standpoint of lesions present, clinical findings 
and treatment The criteria presented for diagnosis and the methods of treatment 
outlined are widely accepted The monograph has little to offer the advanced student 
or the practitioner who has any considerable contact with patients suffering from 
coronary heart disease In the discussion on the electrocardiographic changes seen 
in coronary disease, the absence of figures illustrating such changes makes their 
visualization by the reader much more difficult 

Cardiac Catheterization in Congenital Heart Disease By A Cournand, 
M D , Janet S Baldwin, M D , and A Himmelstein, M D Price, $4 00 
Pp 108 New York Commonwealth Fund, 1949 

This brief monograph is based on an exhibit on the subject previously pre- 
sented by the authors The material is clearly and concisely presented in relatively 
few pages It is supplemented by many diagrams and illustrations Theoretic 
data are presented in the initial pages, and the results of studies of actual cases 
in the remainder The cyanotic group of congenital defects was intentionally 
omitted This fine work is to be highly recommended to all persons interested in 
the problem It is particularly useful to beginners, since it is written in a clear 
and simple fashion and includes detailed specifications of materials, technic and 
source of equipment for catheterization of the heart 

The Literature on Streptomycin 1944-1948 By Selman A Waksman Price, 
$3 Pp 112 New Brunswick, N J Rutgers University Press, 1948 

This volume, which consists of 1,171 references on streptomycin for the years 
1944 to 1948, 12 references dealing with actinomyces and 16 with streptothncin, 
and which is indexed by author and subject, is not suitable for review 

Posttraumatic Epilepsy By A Earl Walker, M D Price, $2 75 Pp 90, 
with 28 illustrations Springfield, 111 Charles C Thomas, Publisher, 1949 

Although this little book contains an admirable discussion of all the features 
of the post-traumatic epilepsies, it is not unnatural that the author should be 
especially concerned with the surgical treatment of these disorders His experi- 
ence includes over 200 cases, and the results, both of medical therapy and of 
operation, are analyzed The book is finely printed and illustrated, there are an 
index and a bibliography 
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Symposium on Treatment of Long-Term Illness The Medical Clinics of 
North America Pp 314, with 165 illustrations Philadelphia W. B 
Saunders Company, 1949 

This volume follows the general familiar pattern of the others in the series 
“Long term illness” means little from the standpoint of classifications, so one finds 
a great variety of conditions dealt with — for example, cardiac, pulmonary and 
hepatic disease Most of the writers are authorities in their field, and have written 
good summary articles , the volume definitely makes interesting and useful reading 

AM A Interns’ Manual Price, §2 25 Pp 201 Philadelphia W B Saunders 
Company, 1948 

This IS a useful little book which should prove to be of value to the intern 
Laboratory and clinical data, drugs and their dosage, materia mcdica, acute poison- 
ing, diet and nutrition and physical medicine are among the subjects discussed 
These problems are presented concisely and briefly in a small, easily portable hand- 
book of 201 pages 
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TUSSIVE SYNCOPE 

Observations on the Disease Formerly Called Laryngeal Epilepsy, 
with Report of Two Cases 
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I N 1876, Charcot^ described the syndrome of laiyngeal vertigo, - 
characterized by the loss of consciousness after severe coughing 
Since then, occasional cases have been described, and in some instances 
the unusual vigor of coughing, associated with a respiiatory infection, 
such as peitussis, may have been important Wliitty ® reviewed neaily 
100 of these cases in 1943, adding 4 more, and stated that he felt that 
epilepsy was an important factor despite rather meager evidence He 
quoted De Havilland Hall, who in 1894 called attention to the large 
iiumbei of middle-aged plethoric males with laiyngitis or bronchitis in 
a series of these cases Wilkins and Friedland ^ observed that some 
normal subjects could lose consciousness by perfoiming the Valsalva 

From the Chest Laboratory, Department of Medicine, University of Rochester 
School of Medicine and Dentistry, and the Medical, Surgical and Psychiatric 
Clinics, Strong Memorial Hospital and Rochester Municipal Hospital 

1 Charcot, J M Statement to the Societe de Biologic, Nov 19, 1876, Gaz 
med de Pans 5 588, 1876, Description of “la grande attaque hysterique,” Progr 
med 7 17, 1879 

2 In 1679, Thomas Sydenham (cited by Major, R H Classic Descriptions 
of Disease, ed 3, Springfield, 111, Charles C Thomas, Publisher, 1945, p 201) 
desciibed the severe cough of patients seen in an epidemic of respiratory disease 
lesemblmg influenza and noted that “ the cough occasioned such violent 

motion of the lungs, that sometimes a \4jmiting and vertigo ensued ” 

3 Whitty, C W M On the So-Called “Laryngeal Epilepsy,” Brain 66 43, 

1943 

4 Wilkins, R W , and Friedland, C K Laryngeal Epilepsy Due to Increased 
Intrathoracic Pressure, J Chn Investigation 23 939, 1944 
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experiment of forced expiration against a closed glottis, in addition, 
diminished venous return and cardiac output were recorded by the 
ballistocai diographic method The authors described 2 patients with 
pulmonary disease with similar signs, m 1 of them voluntary coughing 
could produce loss of consciousness In 1946, Rook observed 3 exam- 
ples of syncope due to coughing m 500 cases of loss of consciousness in 
personnel of the Ro 3 ’al Air Force and questioned the importance of 
epilepsy, favoimg the concept of cerebral congestion and anoxia instead 

Three moie cases of this syndrome have been recorded lecently, 
the fiist 2 are described in detail m this paper The third patient could 
not be studied by cardiac catheterization because of pulmonaiy embolism 
from tin ombophlebitis in the legs However, the association ot syncopal 
attacks wuth coughing made possible the presumptne diagnosis ot 
tussive syncope 

REPORT or CASES 

C VSE 1 — A male schoolteacher of 42 had had repeated episodes of fainting 
associated wntli coughing for tlie past three years On some occasions he had 
fallen, once fracturing some ribs, whereas with less severe coughing he usualK 
became lightheaded and confused and felt tingling of the hands and feet He had 
occasionally been observed to have a brief clonic convulsion, complete loss of 
consciousness did not occur while he w'as recumbent, however He had smoked 
two to three packs of cigarets daily for years and ingested large quantities ot 
coffee. 

Physical Exavwiaiwn — The patient was a short man with a moderately obese 
abdomen There was some tachypnea with a rate of 20 to 30 respirations per 
minute, but no evidence of orthostatic hypotension as the recumbent blood pressure 
of 115 systolic and 88 diastolic rose to 122 systolic and 90 diastolic on standing 
The voice was husky, and the nasopharynx was chronically congested Chest 
expansion was slightly limited, and the bronchovascular markings in the roentgeno- 
gram of the chest were more prominent than usual The results of studies of the 
blood, glucose tolerance tests and lumbar puncture were all normal, as uere the 
electroencephalogram and electrocardiogram Neither massage of the caiotid 
sinus, hyperventilation nor venous congestion of the head produced by a pressure 
cuff around the neck at 50 mm of mercury caused syncope Performance of the 
Valsalva maneuver of forced expiration against a closed glottis caused congestion 
of the face and head, disappearance of heart sounds and inability to obtain the blood 
pressure, followed wnthin fifteen seconds by a grand mal convulsion 

Laboratory EvaimmHon — Studies done m the chest laboratory demonstiated 
a mild degree of pulmonary insufficiency Fluoroscopic examination of the chest 
showed decreased diaphragmatic excursion, and the total volume of tlie lungs was 
found to be reduced to 85 per cent of the predicted value, whereas the volume 
of residual air was 30 per cent of the total capacity (table 1) Slight 
hypoxemia was shown by the reduction of the arterial oxygen tension to 79 mm 
and the oxygen saturation to 93 6 per cent During an exercise tolerance 
test® there was considerable hyperventilation and diminished respirator} efficiency 

5 Rook, A F Coughing and Unconsciousness The So-Called Laryngeal 

Epilepsy, Brain, 69 138, 1946 ■ ' 

6 Bruce, and others Normal Respiratory and Circulatory Path\\a}S of 
Adaptation in Exercise, J Clin Investigation, to be published 
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(fig 1) The ballistocardiogram was abnormal m pattern and irregular m ampli- 
tude except after the patient was exposed to cold or after the Muller experiment 
Under these circumstances theie was marked bradycardia with a rate of 52 to 60 
beats per minute 

A cmefluorogiam, obtained at the rate of 60 frames per second for five seconds 
during a paroxysm of coughing, showed appreciable bulging of the right atrium, 
the venae cavae and the pulmonary conus and greater density of the hilar root 
shadows, attributed to the momentary “trapping’ of blood within the pulmonary 
circulation (fig 2) " 



Fig 1 — Exercise tolerance m case 1 Note the tachycardia, hyperventilation 
and decreased respiratory efficiency (volumes per cent of oxygen absorbed from 
room air) throughout the test 

On another occasion, with an indwelling needle m the femoral artery, a prompt 
transient rise m pressure occurred m the Valsalva maneuver, followed by a marked 
drop in pressure which persisted for several seconds until climaxed by a convulsion 
(fig 3 C) The electrocardiogram revealed no asystole during this interval 

Cardiac catheterization not only showed the usual decrease m net pulse pressure 
in the right ventricle in the Valsalva maneuver (fig 3B), with a reduction in 
systemic pulse pressure, but also revealed the extraordinary pressures that could 
develop inside the right ventricle during a paroxysm of coughing (fig 3 A) 

7 The cinefluorogram was made in the department of radiology 
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Table 1 — Laboratoiy Data m Case 1 


Lung Volumes 

Vital cnpacitj 
Residual air 
Lotal capacity 
Residual air 


t aluc Predicted Value Observed 

from Ucight Value Obscr\cd A aluc Predicted ’ 


3 60 L 2 90 L 70 

1 13 L 1 27 L 112 

1 93 L 4 17 L 65 

23% 30% 


^ enous Pressure 

Patient recumbent, resting 9 0 cm (no Increase ultli prescure o\cr right upper quadrant 
of abdomen) 

Patient recumbent, following ambulatorj nctlciij 10 7 cm (increased to 18 7 cm with 
ilgorous coughing) 


Circulation Times 

Arm to tongue, with ether IS sec 

Arm to mouth, with macasol c" is^ft 


Catheteruntion Studies 

1 

2 

3 

Arterial blood 




lension, inni 




00= 

42 


SS 

0= 

7'i 


73 

Content, vol % 




CO= 

42 4 


43 7 

0= 

ISO 


lO J 

Venous blood 




'Tension, inin 




00= 

40 

49 

45 

0= 

Content, vol % 

OO. 

35 

32 

35 

4" 1 

47 5 

40 0 

0. 

1.4 

10 4 

12 3 

Arterioventricular dllTerencc, vol % 

40 


4 .4 

0= eonsumptlon, ec /inin 

21S 


397 

Cardiae output, L /inin 

4 75 


4 34 

0= capaelty, vol % 

39 20 


16 44 

0= saturation of arterial blood, % 

Maximum systolic pressure in r glit vditrlUc, pntiiiit 

93 6 


SO 5 

resting, mm 

23 

41 

17 


Many piessures over 200 mm were observed,® as in other patients (fig 4), the 
maximal pressure recorded m this patient was 300 mm Significantly high pressures 

8 That the coughing pressures obscr\ed vere not artefacts in recording may 
be seen from the calibrations (fig 3), revealing no ov'ershooting of a fixed pressure, 
and from the records of coughing obtained during cardiac catheteri/ation of other 
patients (fig 4) None of these patients experienced tussive symeope at any' time, 
and the maximal pressures m the right ventricle or the pulmonarv arterv during 
coughing ranged from SO to 150 The values reported by W F Hamilton, R A 
Woodbury and H T Harper Jr (Arterial, Cerebrospinal and Venous Pressures 
in Man During Cough and Strain, Am J Physiol 141 42, 1944) and by H D 
Laussen, R A Bloomfield and A Couinand (The Influence of Respiration on the 
Circulation of Man, Am J Med 1 315, 1946) were up to approximately 140 mm 
We recorded a pressure of 125 mm for 1 patient with advanced cystic disease of 
the lungs (but no symptoms) , the highest pressure in these control studies was 
150 mm , m a patient with chronic granulomatosis of the lungs associated with 
exposure to beryllium compounds A further check .of the pressure recording for 
the patient with tussive syncope was the diastolic pressure of 70 mm in the right 
ventricle, which was observed while he blew against a column of mercury with 
an air pressure of 70 mm 
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^\ere sustained long enough to demonstrate a pionounced i eduction in the systemic 
ai terial pressure to 60 systolic and 50 diastolic After the paroxysm of coughing, the 
net pulse picssuie m the right ventricle recoveied more rapidly than the systemic 
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Fig 2 — Selected enlargements from a cinefluorogram of the chest in case 1 
A, expansion of the superior mediastinum, the right atrium, the pulmonary conus 
and the hilar shadows during quiet breathing, B, during coughing 


pulse pressure Even with mild coughing the patient usually experienced transient 
lightheadedness and confusion, concomitantly the arterial oxygen tension was 
reduced by 20 mm and the oxygen saturation by 6 per cent 
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In order to ascertain whether the registered piessures in the light ventricle 
duiing coughing were entire!}' due to increased intrathoracic air pressure or were 
in part due to spasm of tlie pulmonary artery, tlie following observations weie 
made Cardiac catheterization was repeated, and a bronchoscope was placed in 
the trachea® No laiyngcal or bionchial obstruction was seen Undci these circum- 
stances the patient w’as entiiel} unable to perform the Valsa!\a manciner lie was 



Fig 3 Hemodynamic records in case 1 A, the ballistocardiogram (BCG), 
the pneumogram of the chest (PNG), the mtra-arterial pressure from the radial 
artery (ART) and the pressure m the right ventricle (VENT) during several 
paroxysms of coughing During the last paroxysm pressures of 250 mm w'cre 
recorded, following the coughing, the arterial pressure dropped to SO mm and 
returned only slowly, during those few seconds the patient felt dizzy and confused 
B, changes during a Valsalva experiment of short duration The pulse pressure in 
both the radial artery and the right ventricle decreased toward the end of the 
effort C, record of pressures m the femoral artery during a Valsalva experiment 
of longer duration The return of the tracing m the pneumogram to the base line 
during the prolonged forced expiration was an artefact Following a transient rise 
there was a sharp drop in arterial pressure to 50 mm in the interval of 1 heart 
beat Thereafter, there were no effective pulse beats until shortly after a convulsion 
had occurred, despite a normal sinus rhythm as shown m the electrocardiogram 


9 The bronchoscopic examination was made by Dr E B Emerson Jr 
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able to cough with consideiable expulsive foice, and the pressure in the right ven- 
tiiclc rose as high as 250 mm (table 2) The endotracheal air pressure after 
tcmo\al ot the bionchoscope was as high as 200 mm with coughing It should 
be noted, too, that although the patient was able to maintain the Valsalva experi- 
ment for as long as thiity-foui seconds he did not lose consciousness 

Laia Sindics— Two months later, the patient letuined for further studies and 
stated that he had been coughing less and had had no further syncopal attacks 
Whereas he liad formerly shown borderline hypei tension in the pulmonary circu- 
lation. especially with leg exercises, he then exhibited normal pressures in the 
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Fjg- 4 — Intracardiac pressures during coughing in 4 patients studied for other 
conditions Note the lack of overshooting m the calibration records 

right %cntricle and the pulmonary artery, as determined by a third cardiac 
catheterization (table 2) The diastolic pressure in the right ventricle rose to 
78 mm on performance of the Valsalva maneuver (held for thirty-seven seconds) 
and to 255 mm with coughing,, but m neither instance was there any loss of 
consciousness The vasodilating effects of amyl nitrite, tetraethylammonium chloride 
(3 5 cc intravenously, 5 mg per kilogram of body w'eight) and aminophylhne were 
investigated The first two medicaments caused the sensation of peripheral tingling, 
but no other effects After only 0 09 Gm of aminophylhne U S P had been given 
intravenously over tw^o to three minutes’ time, the patient experienced pain in the 
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left side of the chest, which was aggravated bj deep breathing Tins persisted for 
about half an hour and was unassociated with any changes in the Iieart rate, the 
blood pressure or the oxygen consumption or in the electrocardiogram or ballisto- 
cardiogram Following oxvgen therapy by mask tlie pain promptlj disappeared 
The pressure in the right ventricle during coughing was onlj 116 mm, but it 
seemed that the lower pressure on this occasion was due to the lessened Mgor of 
coughing because of the pain in the chest rather than to a specific \asodilating 
effect of aminophylhne on the pulmonary arterial tree It could, of course, ha\e 
been an expression of both factors After these obseriations were made, oxjgen 
was administered by mask and the pain promptly disappeared 

The patient experienced repeated episodes of S} ncope associated ith 
coughing He presented the features of abdominal obesitj and mild 
pulmonary insufficiency The Valsalva maneuver abruptly altered the 
hemodynamics of the pulmonary circulation by virtue of the increased 


Table 2 — P) assures* in Case J 



Ki'iinj, 

Coughing 

VabaU a 
Psperlmcnt 

Duration of 
Vabalra 

I xjicrimcnt, 
bLCond' 

Maximal pressures during second cathcterbntion 
Location 

Trachea 

Bight ventricle 

41 

200 

200 

m 

2e 

Bight ventricle (bronchoscope In 
trachea) 

22 

2C0 

22 


Effects of drugs on pressure in right icntrlclc 
Drug 

None 

17 

25-. 

78 

27 

Amyl nitrite U S p 
Tetraethylammonium chloride 

21 

17 

172 

35 


4mlnophjlhnc U S P 

17 

lie 

50 



* Mm of morcurj 


intrathoracic pressure (as postulated by V'llkms and Friedland^), 
which resulted m impaired cardiac output and m cerebial anoxia On 
some occasions this procedure precipitated a convulsive seizin e Extraoi- 
dmarily high pressures in the right ventricle, together w ith fluoroscopic 
evidence of the trapping of blood within the pulmonary ciiculation, were 
also observed during paroxysms of coughing The mechanism of these 
changes m pressure was believed to be identical with that of the Valsalva 
maneuver The pressure in the right ventricle during coughing and 
during the Valsalva maneuver was lower following the intravenous 
administration of either tetraethylammonium chloride oi aminophylhne 
The untow^ard response of substernal pain to the latter drug made the 
interpretation difficult There were no objective changes in the cardiac 
mechanisms during this painful episode, but the administration of oxygen 
relieved the symptomatic distress Bronchoscopic intubation of the 
trachea failed to prevent the high pressures wdnch occurred in the right 
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\entricle with coughing Hence, this patient could produce not only 
high intrathoracic air pressures but also equally high, or higher, vascular 
piessurefe pioximal to the pulmonary artery Consequently, the possi- 
bility of spasm of the pulmonaiy artery could not be overlooked 

C\SE 2 — J S , a 49 year old metal sorter, had had a chronic cough for the 
past few jears During the previous fourteen months, he had experienced several 



Fig 5 Intracardiac pressures in case 2 A, marked respiratory variations in 

pressure in the right ventricle Note that the ballistocardiogram (BCG) also 
varied with respiration and that the configuration became normal only m inspira- 
tion B, partial record of the end of a Valsalva experiment and the beginning of 
a Muller test The pulse pressure in the right ventricle almost disappeared during 
the Valsalva experiment C, the high pressures in the right ventricle during 
coughing (up to 270 mm ) 


syncopal attacks occurring after severe bouts of coughing, usually following meals 
Despite the fact that each time he 'had fallen backward, he had suffered no serious 
injury His only other complaint was slight exertional dyspnea He smoked about 
one and a half packs of cigarets daily 
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Physical E'lanwiatwu —T \k patient was a short, plethoric man with abdominal 
obesity The anteroposterior diameter of the chest was somewhat increased, with 
slightly less expansion of the chest on the left side Auscultation of the. heart and 
lungs was noncontributorv 

Laboratory Eraiinnaftott —Fluoroscopic examination of the chest was unre- 
markable except for slight prominence of the pulmonar\ conus Determination 
of the lung volumes re\ealed a moderate amount of emplnsema w'lth an increase 
of the residual air to 46 per cent of the total capacit\ The \enous pressure was 
elevated to 15 cm of water and increased 0 5 cm with pressure o\cr the luer 



Fig 6 Exercise tolerance test in case 2, showing a comparatively normal 
performance 

Circulation times (determined with ether and macasol were w'lthin normal 
limits The electrocardiogram was normal, but the ballistocardiogram showed an 
abnormal pattern (fig 5 A) An exercise tolerance test on a motor-driven tread- 
mill at 26 miles per hour for ten minutes show'ed no gross abnormality, but the 
patient experienced moderate dyspnea (fig 6) 

Cardiac catheterization was performed, pressures up to 270 min in the right 
ventricle wer e recorded with mild coughing (fig 5 C) There was no symptomatic 

10 Each 2 cc ampul of macasol contains the following magnesium sulfate, 
0 680 Gm , magnesium gluconate, 0 324 Gm , calcium sulfate, 3 2 mg , and copper 
sulfate (as preservative), 0 02 mg 
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distiess, but the patient was leluctant to cough hard or long because of painful 
sjmptonis fiorn a previously repaired inguinal hernia on the right side During 
quiet breathing the pressure in the right ventiicle in systole varied from 18 systolic 
and 0 diastolic to 41 sj^stolic and 5 diastolic at the peak of expiration and inspira- 
tion, respcctiv elj'' (fig 5 A) The pulse pattern and the net pressure in the right 
ventiicle during the Valsalva maneuver were greatly reduced (fig SB) The 
artei lal blood was 93 6 per cent saturated, with an oxygen tension of 59 mm 

Despite the failure to deraonstiate syncope following cough, the 
bod} build, the exaggerated lespiratory vaiiation of piessuies in the 
right ventiicle, the increased lesidual air and the acute elevation of 
pressure in the right ventiicle to 270 mm with coughing were all fea- 
tures compatible with this syndiome It was felt that observations 
dm mg an acute paroxysm of coughing might confirm the diagnosis, as 
111 the first case 

COMMENT 

Abnoimally high piessures m the light ventricle during coughing 
weie obtained m both patients studied In the fiist case it was fairly 
u ell established that the syncope and convulsions resulting from 
paioxysms of coughing or from the Valsalva maneuvei were caused by 
congestion of the cerebral veins, decreased cardiac output and anoxemia 
The second patient, though not exhibiting syncope or convulsions while 
under obseivation, presented clinical and laboratoiy evidence similar 
to the fiist patient, and it is assumed that syncope would have occurred 
had he been able to sustain either the cough or the Valsalva maneuver 
Studies of the first patient to elucidate the mechanism of the pressures 
in the right ventricle with coughing were inconclusive The possibility of 
1 eflex spasm of the pulmonary artery existed in view of the fact that the 
same high pressures in the right ventricle with coughing weie produced 
with a bronchoscope in the trachea 

The importance of nicotine inhaled from smoking tobacco in these 
leactions deserves a comment The initial application of nicotine to the 
sympathetic ganglions supplying the lungs of experimental animals 
(dogs) causes vasoconstriction, and the late effect is that of paralysis 
of the ganglions “ Whether or not the excessive smoking of cigarets 
could permit the absorption of nicotine in sufficient quantity to cause 
pulmonary vasoconstriction cannot be answered at the time of writing 

From these consideiations it seems that the term “tussive syncope” 
IS more appropriate for this syndrome than “laryngeal epilepsy,” since 
the syncopal response is dependent on circulatory disturbances due to 
coughing and is not due to epilepsy 

11 Daly, I de B , Duke, H , Heff, C O , and Weatherall, J Pulmonary 
Vasomotor Fibers m the Sympathetic Cham and Its Associated Ganglia in the Dog, 
Quart J Exper Physiol 34 285, 1948 
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SUMMARY 

The background of Charcot’s syndrome of laryngeal epilepsy is 
briefly leviewed, and the laboiatory findings in 2 similai cases are 
described Both the Valsalva maneuvei and paroxysmal coughing veie 
found to impede ^enous return and pulmonary circulation and to 
decrease cardiac output, confirming the findings of Wilkins and Fried- 
land ^ Cei ebral congestion alone \\ as not sufficient to cause S} ncope, 
but cerebial congestion occuried in addition to anoxemia and cerebral 
anoxia In the fiist patient, syncope and e\en convulsions \\ere pro- 
duced by the Valsalva maneuvei while he was m the recumbent position 
The possibility that spasm of the pulmonar} arter\ occurred, m addition 
to a pronounced increase m intrathoracic air pressure, was ln^estlgated 
w'lth inconclusive lesults The term “tussne s} ncope” is belie\ed to be 
more appropiiate than “lar}ngeal epileps\ ” 
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/VUREOi\iyCIN IS an antibiotic which, from the results of early 
studies m vitro and in expeiimental infections, as well as in initial 
clinical trials, appears to ha\e a wider range of activity than its success- 
ful antecedents, penicillin and streptomycin ^ This range encompasses 
most of the known causative agents of the acute pneumonias, including 
the gram-positive and gram-negative bacteria, the organisms of the 
psittacosis-lymphogranuloma venereum group and the Q fever and other 
rickettsias Since aureomycin was also found to be effective when 
given by mouth and \vas essentially free of serious toxic effects, it 
seemed particularly suitable for extended clinical trials in cases of pneu- 
monias of diverse oiigin 

During the past year an attempt was therefore made to evaluate the 
therapeutic effectiveness of aureomycin in the various types of pneu- 
monia and in some of the other severe acute infections of the respiratory 
tract that were available for study The present paper deals with the 
results of the clinical and laboratory , studies made on 33 consecutive 

Aided by a grant from the United States Public Health Service 
The aureomycin was provided by the Lederle Laboratories, Division of 
A.mencan Cyanamid Company, Pearl River, N Y 

From the Thorndike Memorial Laboratory, Second and Fourth Medical 
Sei vices (Har\ard), Boston City Hospital and the Department of Medicine, 
Har\ard Medical School 

1 Duggar, B M, and others' Aureomycin A New Antibiotic, Ann New 
York Acad Sc 51 175-342 (Nov 30) 1948 
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patients with pneumococcic pneumonia who were treated with this agent. 
The findings in various other groups of cases are presented in separate 
communications ^ 


MATERIALS AND MEIIIODS 

Selection of Cases — The 33 patients included in this studj were all adnnllcd 
to the adult medical wards of the Boston City Hospital before June 15, 1949 
Before any aureomycin was given these patients satisfied all the following criteria 
1 In each case the history and findings by phj'sical examination were consistent 
with a diagnosis of pneumococcic pneumonia Roentgenogiains of the lungs were 
usually taken at the time of admission to the hospital, but occasional!} they were 
taken a day or two later, these also showed lesions consistent with pneumococcic 
pneumonia in each instance 2 All patients were acutely ill and febrile at the 
time the first dose of aureomycin was given 3 No prc\ious treatment with anti- 
serums, sulfonamides or antibiotics had been gnen 4 Blood and sputum were 
obtained for cultures, and pneumococci of specific types were isolated and identi- 
fied from one or both of these sources All patients with pneumococcic pneumonia 
W'ho satisfied these criteria have been included, and, in fact, no patient with 
pneumococcic pneumonia wdio w'as treated with aureom}cm has been omitted 

Climcal Studies — Each patient w'as obseried closel} and examined betore and 
at frequent intervals after administration of aureomycin was started until the} 
W'cre W'ell along in convalescence and the common laborator} tests were carried 
out as indicated Roentgenograms of the lungs, in addition to those made on 
admission were repeated as often as feasible, usually twice a week during the 
hospital stay 

Bactei wlogic Studies — Blood cultuics were made before treatment was started 
in every case and w'ere repeated dining the next few' days when indicated Fresh 
sputum specimens w'ere collected before use of aureomycin was started and at fre- 
quent intervals thereafter The patient w'as required to rinse the mouth and throat 
thoroughly with w'ater and then to drink a few ounces of tap water Tlie sputum 
that W'as then raised after vigorous coughing was collected in a steiile Petri dish 
and taken directly to the laboratory It w’as then emulsified, sti caked on the sui- 
face of blood agar plates, planted in blood bioth and m many cases also inoculated 
mtraperitoneally into mice Smears W'cre made and examined in Giam-stained 
preparations as well as in the fresh state by the Ncufeld method The latter 
preparations w'ere used not only to identify the types of pneumococci (Diplococcus 
pneumoniae) but also to estimate the numbers of the specific t}pes of pneumococci 
that w'eie present in the sputum by counting the organisms show’ing the character- 
istic capsular swelling in a large number of consecutive oil immersion fields The 
blood broth cultures, characteristic colonies from the blood agar plates and the 
peritoneal exudate and heart’s blood cultures of mice were each examined for 
specific pneumococcus types by the Neufeld method 

2 (c) Collins, H S , Gocke, T M , and Finland, M Aureomycin Therapv 
of Nonpneumomc and Nontuberculous Bacterial Infections, Arch Int Med this 
issue, p 875 (b) Finland, M , Wells, E B , Collins, H S, and Gocke T II 

Aureomycin in the Treatment of Influenza and Certain Other Acute Respiratorv 
Infections, With and Without Pneumonia, Am J Med, to be pubhslied (c) 
Collins, H S , Wells, E B , Gocke, T M, and Finland, M Treatment of Pii- 
mary Atypical Pneumonia w'lth Aureomycin, Am J Med , to be published 
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Tests foi Sensitivity to Ameomycin — ^The various specific types of pneumococci 
as well as some of the other organisms which grew m abundance in the cultures ot 
the sputum were isolated m pure culture and tested for sensitivity to aureomycin 
A serial dilution method in broth or on the surface of aureomycin-containmg 
blood agar plates was used for these tests ^ The aureomycin hydiochloride solutions 
used for these tests were freshly piepaied from the crystalline state each time 
!Most ol these studies were carried out by Clare Wilcox and Janice M Bryan 
The pneumococcus-typing serums and the aureomycin hydrochloride m sterile 
vials uere piovided by the Lederle Laboratories 

Seiologie Tests — Blood for the serologic tests was also obtained before and at 
suitable inteivals after the aureomycin treatment was started The serums were 
icmoved aftei warming the blood to 37 C, and they were then stored in rubber- 
stoppered pyiex® tubes at 5 C The acute and convalescent phase serums were 
alwavs tested simultaneously The following tests were carried out with the 
scrums ol most of the patients tests for cold agglutinins and for Streptococcus 
!MG agglutinins, inhibition of chicken cell agglutination with influenza A (PR8) 
and B (Lee) viruses and tests foi agglutinins for the homologous and for some 
heteiologous tvpes of pneumococci The methods employed in most of these 
tests art enen elsewheic-*^ The antigens used for the pneumococcus agglutinations 
■\\eie saline suspensions of formaldeh 3 'de-lvilled fully grown pneumococcus cultures, 
some 01 which w'cic stock preparations that had been kept in a refiigerator foi 
several \eais and others were freshly piepaied fiom stiains isolated from patients 
in this study All these tests w'ere earned out by Mildred W Barnes The serums 
of a few ot these patients were also tested for complement-fixing antibodies foi 
psittacosis and Q fever, cither m the Department of Virus and Rickettsial Diseases 
ot the Army Medical Center, through the courtesy of Dr Joseph E Smadel, 
or in the Division of Viral and Rickettsial Research of the Lederle Laboratories, 
thiough the kindness of Dr Herald R Cox 

analysis of the cases studied 

and Age (table 1) — There was the usual predominance of males 
o\er females The patients ranged in age from 13 to 75 years, with a 
preponderance in the older age groups, and 8 of the 33 patients, including 
4 t\ ith bactei emia, were 65 years of age or older 

Pncnmococcns Types — The distribution of the types of pneumococci 
that ere identified is also shown in table 1 Sixteen different types of 
pneumococci were represented and two thirds of the cases were due to 
types 1 to 8, exclusive of type 6 It is significant that in 6 of the remaining 
1 1 patients, that is, m the ones having pneumococci of the so-called higher 
types, the same type was obtained from both blood and sputum A 
second t} pe of pneumococcus was identified m the sputum of 2 patients 
m addition to type 2 pneumococci type 7 in 1 and type 24 in the other 
Undci lying Complications — Some significant underlying complica- 
tion was present in 18 of the 33 patients, as shown m the lower portion 
of table 1 Six of the patients had acute alcoholic intoxication when 
admitted to the hospital, in 3 of these patients delirium tremens 

3 Paine, T F, Jr , Collins, H S, and Finland, M Bactenologic Studie' 
on Aureomycin, J Bact 56 489-497 (Oct ) 1948 
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developed, either before or shortly after treatment with aureom3Xin was 
started, and 1 of the latter also had severe cirrhosis of the liver Evi- 
dence of chronic bronchitis and bronchiectasis was made out from the 
history and the physical and roentgenographic findings in 2 patients, and 
the patient with bronchial asthma had persistent symptoms during the 
acute state of the pneumonia and to a milder degree throughout the 
period of hospitalization ^ The patient with rheumatic heart disease had 
signs of moderate pulmonary congestion and edema on admission to 


Table 1 — Dtstiibufwn of Patients by Sev, Age and Pneumococcus Type 



dumber 

of 

Patients * 


Sex 

Male 

20 


Female 

13 


Age 

Under 20 years 

i (2) 


20 39 years 

0 (2) 


40 59 years 

12 (3) 


60 years and older 

8 (4) 


a'ype 

1 

C (3) 


2 

0 t 


i 

3 


4 

2 (1) 


5 

2 


7 

3 (1) 


12 

2 (2) 

• 

14 

2 (1) 


11, 18, 40 (1 each) 

3 (3) 


8, 19, 20, 31, 33 (1 each) 

5 


Complicating conditions 

Acute alcoholism 

3 


Alcoholism and delirium tremens 

3 


Chronic bronchitis and bronchiectasis 

2 


Bronchial asthma 

1 


Cardiac failure (rheumatic) 

1 


Severe malnutrition 

2 


Addiction to diacetylmorphme (heroin) 

1 


Jaundice 

2 


Agranulocytosis and diabetic acidosis 

1 


Old cerebral injury 

1 


Pyelonephritis (K pneumoniae) 

1 



* The number of those with positive blood cultures is indicnted in parentheses 
1 One had type 7 and another had type 24 pncumococei in the sputums in addition 
( These are not listed in the table) 


the hospital and was promptly digitalized The jaundice noted in 2 
patients was mild (icterus index 12 5 to 20 0) and probably was related 
to the pneumonia, since it cleared promptly after treatment was started 
The patient with agranulocytosis and diabetic acidosis and the one with 
the old cerebral injury both died, and they will be considered separately 
later 

Aweoinycin Sensitivity of Pneumococcus Stiains (table 2) — The 
sensitivity of the pneumococci obtained from the blood and sputum was 

4 This patient, N G , also had eosinophiha of the lilood and sputum details 
of this case are pi csented elsewhere 
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tested in 30 of the patients All the strains of the same type of pneu- 
mococcus obtained from the blood and sputum before treatment and from 
subsequent sputum samples when pneumococci could still be isolated 
had the same sensitivity to aureomycm The sensitivity of the 32 
different strains tested ranged from 0 39 to 3 12 micrograms pei cubic 
centimeter, the majority being completely inhibited by less than 1 micro- 
gram per cubic centimeter A comparison of the sensitivity of these 
strains AMth the strain Streptococcus 98, which was included as a 
control in e\ ery test, is also shown in table 2 All but 5 of the 32 strains 
of pneumococci were at least as sensitive as Streptococcus 98, and 11 
w ei e tw 0 or four times as sensitive 


Tablf 2 — Auicoiitycui Scnsiin'ity of 32 Stiams of Pneumococci 

/) om 30 Patients 


ScnEiti\itj 

Number 

of 

Mcgin /Lc * 

Strains 

0 39 

7 

0 76 

13 

3 50 

7 

312 

<) 

Compnrison with Str OS (Control) i 
Tour times ns EcnEiti\o 

5 

Twice os sonsiti\e 

6 

Same scnsiti\Itj 

16 

Half as sensitno 

4 

One lourtli ns Fcn«itl\e 

1 


* Complete inhibition (no growth on subculture) m eighteen hours 

t Sensitivitj ol Streptococcus 98 uns 0 78 or 166 microgrnms per cubic centimeter in 
diticrent tests 


STATUS or THE DISEASE AT THE START OE AUREOMYCIN TREATMENT 

An analysis of some of the relevant features of the disease in the 33 
patients at the time aureomycm treatment was begun is given m table 3 
As already noted, none of these patients had previously received any 
serotherapy, sulfonamides or antibiotics The first dose of auieomycm 
was given in most instances on or before the fifth day of illness, and all 
the patients were acutely ill at the time Pneumococcemia was demon- 
strated m the pretreatment blood cultures in one third of the patients 
The pulmonary lesion, as judged by physical and roentgenographic 
indications, was limited to a single lobe in most of the patients , two or 
three lobes were involved in 9 patients, and in only 4 of the latter was the 
lesion bilateral 

All the patients were febrile when aureomycm treatment was started, 
and the temperature at that time was below 101 F in only 1 of them 
In the majority, the temperature ivas 103 F or higher, and in 3 patients 
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It was over 105 F The leukocyte counts ranged from 2,200 to 33,700 
per cubic millimeter, with totals below 10,000 m 4 and over 25,000 in 6 
An attempt was also made to arrive at a general estimate of the 
severity of the illness m each patient from all the observations made at the 
time aureomycm therapy was undertaken Most of the patients were 
considered to be moderately or severely ill In only 2 patients was the 
illness judged to be mild, and 1 patient was almost moribund at the time 

Table 3 — Status of 33 Patients with Pncumococcic Pneumonia at 
the Stait of Aitrcomyctn Treatment 


Findings 

Day of disease 
1 
2 
3 

1 
5 

G14 

Blood culture 
Positive 
Negative 

Pulmonary involvement 
llobe 

2 lobes (unilateral) 

2 or 3 lobes (bilateral) 

Temperature F 
100 4 101 9 

102 0-10'2 9 I 

103 0-103 9 

104 0 or higher 
LeuLoejte count 

Less than 10,000 

10.000 14,900 
15,000-19,000 

20.000 24,000 

25.000 or more , 

Fstimated clinical severity 
Mild 

Moderate 

Severe 

Critical 


Number 

of 

Patients 


4 

3 
6 

11 

4 
a 


11 

22 


24 

5 

4 


9 

9 

10 


4 

11 

8 

4 

6 


2 

18 

12 

1 


DOSAGE 

An analysis of the dosage of aureomycm used for the 33 patients 
with pneumococcic pneumonia is given in table 4 Most of the patients 
received all the aureomycm by mouth in doses varying from 1 0 Gm 
every four or six hours to 0 5 Gm given at intervals of four, six oi eight 
hours In 9 of the 16 patients who received individual doses of 1 0 Gm , 
these were reduced to 0 5 Gm after the temperature reached normal 
and the condition had improved 

The total oral dose of aureomycm ranged from 5 5 to 46 5 Gm given 
over a period ranging from two to fifteen days Most of the patients 
received less than 20 Gm and were treated for five daj’^s or less The 
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a^e^age dose for the 27 patients who were treated orally was 17 7 Gm 
gi\ en o\ er an a\ erage of about five and one-half da} s 

Parenteral therapy v as used m the treatment of 6 patients Two of 
these patients recened repeated doses of 100 mg each, some given intra- 
A enously and the rest intramuscularl} at inters als of t^\ o to four hours 
In these cases, each dose vas given in 10 cc of 0 7 per cent sodium 
carbonate solution, and the intravenous doses were given very slowly, 
ten to fifteen minutes being taken for each injection Both of these 
patients died one after recening only fi\e doses in fourteen hours and 
the other after six doses had been given in fourteen hours 

Tvble 4 — Analysts of Dosage 


Xmnber 

of 

Patients 


Dosage started br mouth 

1 0 Gm every 4 hours . 8 

1 0 Gm everj C hours 8 

0 5 Gm every 4 hours 5 

0 5 Gm every 6 hours 4 

0 5 Gm every S hours 2* 

Total oral dose 

Less than 10 Gm 4 

10 to 19 Gm 14 

20 to 29 Gm 6 

00 Gm or more S 

Average (27 patients) 17 7 Gm 

Total duration of oral therapy 

2 or 3 days i 

4 or 5 days - 13 

0 or 7 days 5 

8 days or longer 5 

Average (27 patients) 5 6 days 

Parenteral therapy only 
Intravenous and intramuscular 

100 mg every 2 to 4 hours 2 

Average total dose 550 mg 

Intravenous only 

500 mg oncedailvj 4 

Average total dose 2 05 Gm 


*■ One of these patients received several doses of lOO mg mtramuscularly every four hours 
before the first oral dose 

t One patient received an initial dose of 750 mg , m another patient oral aureomvcin vas 
given durmg convalescence for underlying chronic bronchopulmonary infection 


Four other patients received aureomycin for their pneumonia onl} 
by the mtra^enous route The individual doses for these 4 patients 
consisted of 500 mg of cr 3 ’’stalline aureom} cm hydrochloride given in 1 0 
or 1 5 liters of either istonic sodium chloride solution or 5 per cent 
dextrose solution in distilled vater These were given once dail}’ by 
slow drip, taking about an hour or longer for each injection The 
imtial dose for 1 patient vas 750 mg gnen in the same manner No 
special buffers were used with these injections, and the reaction of the 
final solutions was about ps 3 5 to 4 0 The average total dose foi these 
4 patients was 2 05 Gm , and the interv^al between the first and the last 
dose averaged sevent}'-two hours 
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Two of the patients received penicillin in addition to aureomycin , one 
of them was the patient with agranulocytosis who died, and the other 
received the penicillin only during convalescence No other antimicrobial 
agents were used for any of the remaining patients 


PATIENT 

BD,$, 35 YR PH a 

G P 50 YR PN 2 

LG. ?, 24 YR PH 40 

Day of Disease 

DDDBailiaiQ 

BD 1 

BDDiiiaia 

umaEiB 

105- 

104- 

103- 

102- 

Temperature lOt- 

100- 

99- 

98- 


ADMITTED 

2-<-49 

1 

Sjjj 

HB 

Acute Symptoms 

+H + 0 

■«• + ± 0 

‘♦+•♦•0 0 

W B C X 1000 

£4 s 10 s 11 0 

10 4 II 3 8 4 

13 E 14 6 9 9 6 8 

Blood culture 

0 

0 

+ 

Sputum 

Culture Pn 

+ + 0 0 0 

e 0 0 0 0 

4H- + 0 0 

7 01 0 0 

■♦+ + 0 0 

Smear Ph/hPF 


■ 

iimlinniiiinHH 

Mil 

■HH 

■n 

imiB 

LUNGS 




BRBSSB 


Chart 1 — Significant data an 3 patients with pneumococic pneumonia who were 
treated with aureomycin by mouth 


PATIENT 

R 0 d". IS YR _ PN 19 

DB,(f 45 Yfl PN 4 

WH^c?, 35 YR PN.I 

DAY OF OlSCASe 

DanDDDDa 

DDOaDDDD 

DDDDDDDDD 

104 - 

W 5 * 

lot' 

Temperature 

V30’ 

•9- 

99- 


admitted 

it-ie -46 

Vyw 

1 

HHIIh 

■ 

■m 






ACUTE Symptoms 

++■+000 

♦*+ 4 + ± 0 0 

4 + 

W B C X 1000 

IS 9 9 6 9 8 19 9 

t 9 sa 18 19 e 

SIS tS7 4 7 

Blood Culture 

0 0 

4 - 0 

0 0 0 

Sputum 

Culture Pn 

4-0 0 

0 0 

4 W + + 0 0 

66 6 <0 1 

HEHI^H 

Smear Pn/HPF 


11 

TOTAL 

19 CM 

■■ 

■ ilB 

■ 

■ 

il 

IIIIIIIIIBiH 

LUNGS 



CLEAR 




Chart 2 — Course and other significant data in cases of 3 additional patients 
with pneumococcic pneumonia treated with aureomycin by mouth 


RESULTS 01 AUREOMYCIN THERAPY 

The general effects of aureomycin by mouth on the clinical course and 
bactenologic observations in the first 4 patients of this series have been 
noted briefly m a preliminary communication ® These effects as 

5 Collins, H S , Paine, T F , Jr , and Finland, M Aureomycin in Treat- 
ment of Pneumococcal Pneumonia and Meningococcemia, Proc Soc Exper 
Biol & Med 69 263-265 (Nov) 1948 
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observed in 6 other cases of moderate seventy are illustrated graphically 
in charts 1 and 2 The coui se and relevant data on 3 additional patients, 
who were each over 65 years old and bacteremic and, therefore, may 
be considered as having a veiy grave prognosis,® are shown in chart 3 
Two patients died within eighteen houis of the tune aureomycm treat- 
ment was started, and the salient features of these cases will be con- 
sidered separately An analysis of the effects of aureomycm on the 
clinical course of the 31 patients who recoveied is presented in table 5 
The 4 patients who v ere given the aureomycm by the intravenous route 


Table 5 — Effect of Aweomycin on the Chnical Course 
VI 31 Patients with Pncumococctc Pneumonta 


Number 

of 

Patients 


A First major sustained drop in temperature 

Less than 13 hours 10 

12 23 hours 16 

24 35 hours 3 

30-47 hours 3 

B Total duration of temperature over 09 2 F 

Less than 24 hours 12 

24- 47 hours 11 

48-71 hours 3 

72 hours or longer 6 

0 Major sustained improvement m symptoms 

13 hours or less 13 

13 24 hours 13 

25- 48 hours C 

D Essentially complete sj'mptomatlc Improvement 

Less than 24 hours 7 

24 47 hours 10 

3or4da>E 6 

More than 4 days 3 

E Definite clearing of pulmonary lesion ns determined 
by phjsical examination or by roentgenograms 

2 4dajs 13 

5-Cdajs 9 

7 8 days 6 

9 or more days 8 

r Lungs entirely clear by physical examination, 
roentgenograms or both 

7 days or less ll' 

8-14 days H 

More than 14 days 3 


are also included in this analysis the data on 3 of these patients are shown 
m chart 4 

Effect on Fevet — There was a marked drop in temperature during 
the first two days after the administration of aureomycm was started in 
all 31 patients who recovered In all but 6 of these patients the major 
reduction in the fever had occurred within the first twelve or twenty- 
four hours There were only 8 patients m whom any fever persisted or 
lecurred after the second day, and in these patients the temperature did 
not usually exceed 100 F after that time Three of these patients became 
afebrile during the third day, and in 2 others the temperature remained 
normal after the fourth day 

6 Tilghman, R C , and Finland, M Clinical Significance of Bacteremia in 
Pneumococcic Pneumonia, Arch Int Med 56 602-619 (April) 1937 
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Of the 3 patients whose fever persisted for longer than four days, 
1 had delirium tremens and in him a sterile pleural effusion also 
developed The course of this patient, J A , is shown in chart 5 
In a second patient the fever was associated with a persistent leul<ocytosis, 
but the patient had no localizing signs or symptoms of any complication 


PATIENT 

JC 6SYR PiLl 

WB. 73 YK. PH.? 

>01,1 75 T, PH 

day Of Disease 


DDDDDDQDDQO 

MMMliUiaillMItllMIMhllllltliyUMW 

lOS- 

lOt- 

toi • 

temperature 100 

•t ' 

II - 

nm 

jSBBjj 

Utic CU.TXMI 

.i \ 

K.P«CUH Mil. 

ACUTE Symptoms 

If + 0 0 

0 0 

Nt 4 0 0 0 

we c X 1000 

<2 3 lOA 9.t 


ntA24 M.t<. tt tl tt tr >2 10 

CULTURES Blood 
PNEUM Sputum 

•f 0 

4 0 0 0 

4 0 

4 0 0 0 

4 0 

4 0 

lESill 

nn 

Tim. 

■ II M 


LUNGS 



CttA* CUM CUM 


Chart 3 — ^Data on 3 bacteremic patients over 65 years of age with pneumococcic 
pneumonia treated with aureomycin by mouth 


Patient 

R S ^ 7A YR Ph. 12 

MM<L, g TI YR Ph7 

MC 

49 YR. P» 14 

Day of disease 


DDDDDIIGI 

3 4 


104 - 

103 * 

102 - 

Temperature 

100 > 

99 • 

98 - 

■||| 

niijn 

H 

■ 


ClIROMC MONCNITIS A 
BROlieMKCtASiS 

ACUTE Symptoms 

ttlH+t + 0 

♦H ♦♦ 4 0 

W 4 

4 0 0 

WBC X 1000 

28 32 18 8 5 79 56 

I5l2 91 79 

tZ 3 

72 99 12 8 89 85 

CULTURES Blood 

PNEUM SPUTUM 

+ + 0 0 

4t + 0 0 0 

0 

4 4 0 0 

4 0 

4 4 

0 

0 0 0 0 

AUREOMYCIN 

800- 

Mg I V 280* 

total 2 0 cm 
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Chart 4 — Course and significant data in cases of 3 patients with pneumococcic 
pneumonia treated with aureomycin intravenously 


and the lesion in the lung was clearing rapidly during this time The 
fever subsided while the aureomycin was still being given, and test 
doses of aureomycin subsequently failed to reproduce the fever , hence the 
fever cannot definitely be ascribed to the antibiotic The data on this 
patient, M McC , are shown in chart 6 In the third patient, the pneii- 
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monia began during a severe attack of influenza A, and treatment, which 
was started with intramuscular doses, resulted in a slow but steady defer- 
vescence of fever, which cleared only after oral therapy was given The 


Day of Disease 

2 , 3 , , 5 , G , 7 , 8 , 9 , 10 , II , 12 , 13 , 14 , is , 16 , 17 , 18 , 19 ,20 

104- 

103- 

102- 

Temperature ioi - 

100- 

99- 

98- 

^ '■■-EURAL JA 

\ TREMENS PLUIO C? M YD 

\ ^ 350 CC 

/\ f\^ growth 

Acute Symptoms 

•HF ± ■* — disoriented-* 0 0 0 

Pleuritic Pain 

•Htt-H-? 4m-W-+± + .H-+|- + ±0 

W B C X 1000 

8 2 17 0 119 112 8 7 10 5 6 7 

Blood Culture 

0 0 

Sputum Culture Pn 2 

+ + 00 0 0 0 0 

Pn.2 Agglutinins 

0 16 

LUNGS 

CONSOLIDATION MANY FEW CLEAR 

LLL RALES FLUID RALES BY PE. 

RALES. RUB LLL LLL OX-RAY 

AUREOYCIN, GM ® : 
BY Mouth ® ■; 

1 1 r*. 


Chart 5 — Course and significant data m the case of a patient with type 2 
pneumococcus pneumonia treated with aureomycm by mouth 



Chart 6 — Persistent fever and leukocytosis m the case of a patient with type 
14 pneumococcus pneumonia treated with aureomycm by mouth 

course and findings m the case of this patient, G G , have been presented 
elsewhere 

Ejfect on Symptoms — Improvement in the acute symptoms of the 
pneumonia usually paralleled the drop in temperature In some 
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patients the subjective improvement actually preceded by several hours 
the major drop in temperature, and only an occasional patient continued 
to appear acutely ill for any length of time after the temperature had 
dropped to a nearly normal level There were 5 patients who continued 
to have minor symptoms during the third and fourth day after treat- 
ment was begun but only 3 continued to have significant symptoms of 
acute illness after the fourth day 

One of the latter was patient J A who had the pleural effusion 
The second patient (M C , chart 4) received intravenous therapy at first 
and showed marked improvement There was some persistence of 
pleural pain, cough and expectoration, and roentgenograms suggested 
the presence of fluid, but the signs and symptoms cleared after oral 
administration of aureomycm was instituted The third patient was the 
one who had bronchial asthma, she continued to have some respiratory 
distress and wheezing after her fever and other acute symptoms had 
subsided 

Effect 011 the Pitlmonaiy Lesion — The lungs, in general, cleared 
rapidly after aureomycm therapy was started, as indicated in sections 
E and F in table 5 Definite and usually marked clearing was evident 
from the physical signs and roentgen observations within six days after 
treatment was started in more than two thirds of the patients who 
recovered Signs of consolidation or fluid persisted over most of the 
affected area for more than eight days in only 3 patients 

With the exception of these 3 patients, complete clearing was 
demonstrated in roentgenograms taken on or before the end of the second 
week after the aureomycm treatment was initiated In several patients, 
moreover, the last roentgenogram which still showed pulmonary infil- 
trations to be present had been taken from four to eight days earlier, 
and in most of them the pulmonary lesions had already largely cleared 
at that time The 3 patients whose lesions persisted longer than two 
weeks were also the ones whose symptoms persisted the longest 

EFFECT OF AUREOMYCIN ON THE BACTERIOLOGIC FLORA 

Effect on Bacteremia — Pneumococci were obtained from the pre- 
treatment blood cultures in 1 1 patients, but only one of the blood cultures 
taken after treatment was started was positive This culture was 
obtained nine hours after the first parenteral dose of aureomycm was 
given to the patient with agranulocytosis, and the next culture, taken 
three hours later, showed no growth 

Effect on the Pneumococci in the Sputum —Attempts were made to 
identify and isolate pneumococci from the sputum in all of the patients 
before and at frequent intervals after aureomycm treatment was started 
The results of the sputum studies are summarized m table 6 In 11 
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patients, including 4 with bacteremia, the only specimens of sputum which 
yielded pneumococci were those obtained before the first dose of aureo- 
mycin The first specimen in which pneumococci could not be identified 
either in diiect smears oi by the various cultural methods was obtained 
eight to twelve hours after the first dose in 4 of these 1 1 patients, within 
the first twenty-four hours m 5 otheis and within thirty-six hours after 
treatment was begun in the remaining 2 There were only 2 patients 
in the entire senes m wdiom pneumococci were still demonstrable in 
sputum more than thirty-six hours after treatment was started, the 
longest interval being fifty-nine hours It is thus seen that not only the 
pneumococcemia was promptly cleared but the pneumococci were rapidly 
eliminated from the sputum after the aureomycm treatment was started 


Table 6 — Effect of Aw comyctn on the Peisistence of Pneumococci w the Sputum 


Interval After Start of Aurcomjein 

Number 

of 

Therapy 

Patients * 

A Last sputum in which pneumococci 
were demonstrated 

Pretrentment onlv 

11 (4) 

Less than 12 hours 

9t(2) 

12 23 hours 

8 (3) 

24 35 hours 

3 (1) 

30-47 hours 

1 (1)1 

48-59 hours 

1 

B Tirst sputum in which pneumococci 
could no longer be demonstrated 

Less than 12 hours 

4 (1) 

12-23 hours 

10 (6)i 

24 35 hours 

9 (1) 

30-47 hours 

6 (1) 

48 59 hours 

3 (1) 

00-80 hours 

2 (1) 


* Two of the patients are listed twice (once for each type of pneumococcus) The 
parentheses indicate the number with bacteremia 

f One of these patients died before further specimens were obtained 
t No further sputum was available in this patient 
§ One fatal case Is Included in this figure 


Most of the strains of pneumococci isolated from sputum during or 
after the aureomycm treatment were tested for sensitivity to the anti- 
biotic simultaneously with the corresponding pretreatment strains that 
had been isolated from both sputum and blood of the same patients All 
stiains of the same type obtained from the same patient were found to 
have identical sensitivity to aureomycm 

Results of Intravenous Therapy — In the 4 patients who were tieated 
with daily intravenous injections, the effects on the acute disease and on 
the bacteriologic findings were quite similar to those observed m the 
patients who received larger and more frequent doses by mouth The 
major drop m temperature and sjmiptomatic improvement occurred in 
each of these patients before the second dose was given The optimum 
dose by the intravenous route has not been determined The course and 
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relevant data in the cases of 3 of these 4 patients, including the only one 
of the 4 who later received aureom}'cin orally, are shown in chart 4 
The oral therapy was given to this patient after the acute symptoms had 
been entirely relieved, in an attempt to influence an underlying chronic 
bronchopulmonary infection and a suspected pleural effusion 

REPORT or FATAL CASES 

In both of the fatal cases, all the aureomycm was given parenterally 
and death occurred within eighteen hours after the fiist dose was given 
The salient features of these 2 cases may be summarized briefly 

The first patient was a 53 year old white man, known to have diabetes of long 
standing, who had been taking insulin regularly The only history pertaining to 
the immediate illness that was obtainable at the time of admission was that the 
patient had been vomiting and coughing for three days, complained of bilateral 
pleuritic pain and was raising brownish sputum for two days On the day before 
entry he was unable to work and a physician found his temperature to be 103 F 
When fiist seen, he appeared extremely ill, semistuporous, markedly dehydrated, 
dyspneic and cyanotic His temperature was 104 F, pulse rate 150, respiration 
late 45 and blood pressure 70 systolic and 50 diastolic Consolidation of the 
low'er two thirds of the right lung was made out by physical examination and 
verified by roentgenograms The blood sugar w'as 318 mg per hundred cubic 
centimeters, carbon dioxide content 34 volumes per cent and serum chlorides 91 
milliequivalents per liter, and the urine gave a positive reaction for sugar and 
showed a trace of acetone The white blood cell count was 2,200, of w’hich 55 per 
cent were polymorphonuclears, all of them “extremely toxic” 

Aureomycm was given in 100 mg doses parenterally, each in 10 cc of dilute 
sodium carbonate buffer at about three hour intervals, a total of five doses 
were given, three of them intravenously and the third and the last doses intra- 
muscularly, all without any untoward effects At the time of the last twm doses, 
the patient was also given penicillin, 200,000 units intravenously wuth one and 
500,000 units intramuscularly with the other He was also treated vigorously 
foi his diabetes wuth insulin and parenteral fluids A second leukocyte count, 
made a few hours after entry, showed 1,200 cells, and the smear show'ed no 
granulocytes There was no improvement in the patient’s general condition, and 
he died about eighteen hours after the first dose of aureomycm 

Blood cultures taken on admission and again before the first and third doses 
of aureomycm all showed type 11 pneumococci A fourth culture of the blood 
taken before the first dose of penicillin showed no grow'th, and culture of the 
cardiac blood taken at autopsy showed only Aerobacter aerogenes and no pneu- 
mococci Sputum was not obtainable, and pharjmgeal cultures made before tieat- 
ment showed type 11 pneumococci in abundance and a few colonies of Staphylo- 
coccus aureus A second throat culture, made ten hours later, showed only tw'O 
colonies of type 11 pneumococci, a few colonies of Staph aureus and of Hemophilus 
influenzae and a single colony of A aerogenes Each of the cultures made of 
materials aspirated from all parts of the lung at the time of death, and those made 
from all lobes of the lungs at autopsy yielded a heavy growth of A aerogenes 
in almost pure culture No pneumococci could be identified, either directly by 
the Neufeld reaction or in the cultures from any of the autopsy materials The 
strains of A aerogenes from the various cultures w'ere all completely inhibited 
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by aurcomycm in concentration of 125 microgiams per cubic centimeter, the 
staphylococci and H influenrae weie both inhibited by 3 12 micrograms per 
cubic centimeter and the pneumococci were all sensitive to 0 78 micrograms per cubic 
centimeter 

In the second patient, a 21 year old Negro, the acute illness, which was 
pieceded by mild coiyza and cough, began with a shaking chill two days piioi 
to admission to the hospital This was followed by fever, an increase in cough, 
which became pioductive of blood-tinged sputum, and pleuritic pain, which was 
localized m the left upper anteiior part of the chest The only significant 
histoij’' of other illness was that of a head injury eight yeais previously aftei 
which he was unconscious for some time and then was left with a hemianopsia last- 
ing two months Since that time he had had several recurrences of hemianopsia, 
each lasting a few daj-^s and induced by janing of the head He was acutely 
but not critically ill and had signs of consolidation limited to the lower lobe of 
the left lung The temperature was 104 5 F, pulse rate 112, respiration rate 40 
and blood pressure 100 systolic and 64 diastolic The white blood cell count was 
9,100, of which 92 per cent were polynioi phonuclears, most of them young forms 
Pneumococus type 1 was identified directl}'- in the sputum, and the blood culture 
showed no growth 

Aureomyem was given in 100 mg doses as m the previous case, beginning with 
one intravenous and one intramuscular injection and followed at two to four 
hour inter\als by three intramuscular injections and a final one given intravenously 
because of the local soreness at the sites of the previous injections There were 
no other untoward effects noted, and the patient appeared to improve rapidly Aftei 
the last injection the patient was cheerful, did not appear “toxic,” ate his evening 
meal and enjoyed a visit from his friends He was later found dead in bed, 
without evidence of antecedent activity, three hours after the last dose and 
seventeen hours after the first dose of aureomyem Only twenty minutes previously 
he had chatted with a ward attendant, who had brought him a urinal, which he 
had used without incident The cause of death was not determined, as permission 
for autopsy was denied 

The first patient was obviously in a critical condition when aureo- 
mycin treatment was started Granulocytopenia, and shortly thereafter 
agranulocytosis, was demonstrated and presumably was the result of 
severe infection, although it may have been due to some other unexplained 
cause The diabetic acidosis, though not severe, was not readily con- 
trolled The pneumococci in this case were rapidly eliminated and could 
no longer be demonstrated at the time the first dose of penicillin was 
given, but A aerogenes rapidly invaded the lungs and the blood 

The death in the second case remains unexplained and occurred 
after the patient was showing favorable progress similar to that noted in 
all the other patients following aureomyem therapy The possibility 
of some episode related to his previous cerebral injury cannot be 
eliminated, but it did not produce any obvious manifestations Further- 
more, there was no indication of any untoward reactions from the aureo- 
mycin injections other than the local pain and tenderness from the 
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intramuscular injections in either of these 2 patients or m any of a large 
number of other patients who received similar parenteral injections for 
various conditions 


COMPLICATIONS 

The only complications of the pneumonia noted in any of the patients 
who lecovered have already been referred to m other connections A 
sterile pleural effusion was demonstiated in 1 patient (J A, chart 5) 
and was suspected but could not be demonstrated in another (M C, 
chart 4), and an unexplained episode of fever and leukoc34osis without 
symptoms followed apparent recovery in a third patient (M McC , 
chart 6) 

TOXIC EFFECTS OF AUREOMYCIN 

The only significant untoward effects that resulted from oral aureo- 
mycin therapy were those referable to the gastrointestinal tract Only 
6 of these patients had nausea and vomiting, however, this was not 
sufficient to interfere with therapy although the dose was reduced 
in some instances Seven patients, including 5 of those who had 
some vomiting, passed large and bulky stools, usually two or four a 
day, which only occasionally became watery In 19 patients there were 
no untoward effects from the oral preparations used It is of interest 
that the gastrointestinal symptoms seemed to be much less frequent in 
the present series of patients than they were m those who were treated 
with aureomycm orally for primary atypical pneumonia,-'^ but this may 
be only coincidental 

The intramuscular doses were accompanied with moderate pain 
that lasted for about half an hour, and there was residual local tender- 
ness foi several hours In 1 of the 4 patients receiving the large intra- 
venous doses there was extravasation of some of the solution of aureo- 
mycin at the time of the fourth injection and this resulted in some redness, 
tenderness and swelling along the course of the vein for several inches and 
later there was slight edema of the forearm This all cleared in a few 
days ^ 

There were no instances of fever or rash and no evidence of toxic 
effects on the blood, kidneys, liver or nervous system attributable to 
either the orally or the parenterally administered aureomycm in any 
of the patients 

RESULTS OF SEROLOGIC TESTS 

Agglutination tests with antigens prepared from homologoiis and 
heterologous types of pneumococci were carried out in the acute and 
convalescent phase serums of 20 patients Agglutinins for pneumococci 
of the homologous types were demonstrated in titers ranging from 1 2 to 
1 16 in the convalescent phase serums of 11 of these patients, including 
5 who had positive blood cultures The other 10 patients in whose 
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serums agglutinins could not be demonstrated included 3 who had pneu- 
mococcemia However, the agglutination test, as used here, is not a very 
sensitive one for the demonstiation of pneumococcus antibodies ’’ 

Tests foi cold agglutinins. Streptococcus MG agglutinins and anti- 
mfluenza A and B hemagglutinins were carried out m 26 of the patients 
Cold agglutinins developed m low titer in 1 patient, G G, and were 
present m high titer in both acute and convalescent phase serums m 
another The latter was the patient N G , who had asthma Some of 
the details of both of these cases have been presented elsewhere No 
significant titers or rises m titer of agglutinins for Streptococcus MG 
were found m any of the patients A significant rise m titer of anti- 
bodies for influenza A was demonstrated m 3 patients, including G G , in 
whom cold agglutinins also developed The illness in these 3 patients 
occurred during the latter half of March 1949, when influenza A was 
prevalent in this communit}^ 

COMMENT 

The present study was pait of a general investigation of the lange 
of effectiveness of auieomycm m acute pneumonias of diverse origin 
The cases presented in this paper form a fairly uniform etiologic group, 
perhaps more so than any of the other prevalent types of pneumonia 
They were, therefore, particularly suitable for a theiapeutic evaluation 
To be sure, the sulfonamides, and more particularly penicillin, have 
already proved to be highly effective m such cases, and raiely does the 
latter fail to bring about a cure in uncomplicated cases of this disease 
It was, nevertheless, of interest to include the pneumococcic pneumonias 
in any general test of the therapeutic range of an effective antibiotic, 
and it seemed all the more justified after the initial favorable results 
were demonstiated 

The clinical and laboratory data that have been presented indicate 
clearly that aureomycm given either orally or intravenously is highly 
effective in the treatment of pneumococcic pneumonia The results in 
the individual cases were quite decisive, and the beneficial effects were 
demonstiated with great regularity m all patients The bacteriologic 
findings with respect to the disappearance of pneumococci from the 
sputum appear to be even more impressive than the results of similar 

7 (a) Finland, M , Spimg, W C,Jr, and Lowell, F C Immunological 
Studies on Patients with Pneumococcic Pneumonia Treated with Sulfapyridine, 

J Chn Investigation 19 179-199 (Jan ) 1940 (b) Finland, M , Strauss, E , 

and Peterson, O L Antibody Response of Patients with Pneumococcic Pneu- 
monia Treated with Sulfadiazine and Sulfathiazole, Ann Int Med 16 1-16 
(Jan) 1942 (c) Winkler, A W, and Finland, M Antibody Response to 

Infections with the Newly Classified Types of Pneumococci (Cooper), J Chn 
Investigation 13 109-120 (Jan) 1934 
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studies m patients treated with sulfonamides ® or with penicillin ® 
Furthermore, m the present cases the effectiveness of aureomycm did not 
seem to be dependent on the stage of the disease when the antibiotic was 
given and no suppurative pneumococcal complications developed There 
were no cases, however, m which such suppurative complications were 
already present at the time when the aureomycm was started In the 2 
fatal cases the deaths were not the result of any failure to influence the 
pneumococcal infections 

Although penicillin treatment was not given in any parallel and 
comparable cases in this study, results in the present cases may be con- 
sidered entirely comparable to those which have been observed here and 
elsewhere in similar patients treated wuth adequate doses of penicillin 
The latter antibiotic may have the advantage of simplicity of administra- 
tion, generally lower toxicity and, for the present at least, lower cost 
Aureomycm, nevertheless, may prove advantageous under certain circum- 
stances, particularly in cases of mixed etiology, in which the pneu- 
mococcus IS only one of the causative agents, or in patients wdio are 
sensitive to penicillin or possibly in a rare case, if there be such, in which 
the causative pneumococcus is relatively resistant to penicillin Further 
studies on the effect of aureomycm in patients with suppurative com- 
plications should also be of interest, but such cases w'ere not available 
during the course of this study 

CONCLUSIONS 

The clinical and laboratory data which have been presented indicate 
that aureomycm hydrochloride given either by mouth or intravenously 
IS highly effective in the treatment of pneumococcic pneumonia 

8 Goodwin, R A, Jr , Wilcox, C, and Finland, M Persistence of Pneumo- 
cocci m Sulfonamide Treated Case of Pneumonia, Am J M Sc 209 628-639 
(May) 1945 

9 Ory, E M , Harris, H W , Meads, M , Wilcox, C , and Finland, M Bac- 
tenologic Studies of the Sputum in Patients with Pneumococcal Pneumonia 
Treated with Penicillin, J Lab & Clin Med 31 409-422 (April) 1946 
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T he range of activity of aureomyem includes a wider variety 
of the known causative agents of pneumonia than that of any of the 
earlier effective chemicals or antibiotics ^ Clinical trials were, therefore, 
undertaken of the use of aureomyem in all types of nontuberculous pneu- 
monia and other severe acute infections of the respiratory tiact that 
were available for study In separate communications, we have pre- 
sented the results of aureomyem treatment m cases of primary atypical 
(virus) pneumonia,^ m cases of pneumococcic pneumonias ® and in a 
variety of other cases which includes influenza and other severe acute 
infections of the respiratory tract and pneumonias in which a likely 
causative bacterial agent could not be identified In this paper are 
presented the results of aureomyem therapy m cases of the nonpneu- 
niococcic and nontuberculous bacteiial infections of the lungs 

MATERIALS AND METHODS 

Selection of Cases — Two groups of cases weie studied and treated Group I 
includes 13 patients with acute pneumonia in whom cultures of sputum obtained 
before any therapy was given yielded predominant or pure giowths of pathogenic 

This study was aided by a grant from the United States Public Health Service 
From the Thorndike Memorial Laboratory, Second and Fourth Medical 
Services (Harvard), Boston City Hospital, and the Department of Medicine, 
Harvard Medical School 

1 Duggar, B M , and others Aureomyem A New Antibiotic, Ann New 
York Acad Sc 51 175-342 (Nov 30) 1948 

2 Collins, H S , Wells, E B , Gocke, T M , and Finland, M Treatment 
of Primary Atypical Pneumonia with Aureomyem, Am J Med , to be published 
3 Gocke, T M , Collins, H S , and Finland, M Aureomyem Treatment of 
Pneumococcic Pneumonia Clinical and Laboratory Studies on Thirty-Three 
Patients, Arch Int Med , this issue, p 857 

4 Finland, M , Wells, E B , Collins, H S , and Gocke, T M Aureomyem 
in the Treatment of Influenza and Certain Other Acute Respiratory Infections, 
With and Without Pneumonia, Am J Med, to be published 
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bacteria other than pneumococci Most of these patients had an antecedent illness 
which was consistent with the diagnosis of “clinical influenza” and which occurred 
duiing March 1949, when proved influenza virus infections were prevalent in this 
community None of these patients had received any antimicrobial agents before 
the administration of aureomycin was started, and they were acutely ill, with 
physical and roentgen signs of pneumonia at the time Four of these patients were 
treated in nearby hospitals, and the others were from the medical wards of the 
Boston City Hospital Group II includes 20 patients with infections that can best 
be characterized as “nontuberculous bronchopulmonary suppuration ” These 
patients were all from the adult medical wards of the Boston City Hospital All but 
1 of them had been treated with large doses of other antimicrobial agents for 
varying periods before aureomycin therapy was started and had obtained only 
temporary benefit or none at all from the previous therapy They were all acutely 
ill, some of them were also chronically ill, and all but S were febrile at the time 
aureomycin was started In each case, pathogenic bacteria other tlian pneumococci 
were obtained m abundance or in pure growth from cultures of the sputum before 
the use of aureomycin was started 


Bacicj lologic Studies — Blood cultures were made just before aureomycin 
therapy was initiated and at irregular intervals during its administration Stained 
smears and aerobic cultures were also made from carefully collected and freshly 
raised sputum before and at inten'als during and after tlie aureomycin therapy 
The predominant organisms were isolated in puie culture and tested for sensitivity 
to aureomycin by a serial dilution method either in suitable liquid mediums or on the 
surface of suitable agar mediums containing aureomycin ° Some of the cultures 
were done in the bacteriologic laboratory of the Mallory Institute of Pathology bj 
Marion E Lamb and A Kathleen Daly, most of the sputum cultures and all the 
tests for aureomycin sensitivity weie done by Janice M Bryan and Clare Wilcox 
Serologic Tests — Blood for serologic tests was obtained before and at suitable 
intervals after administration of aureomycin was started m all of the patients of 
group I and in some of those in group II Tests for cold agglutinins. Strepto- 
coccus MG agglutinins and antihemagglutinms for the PR8 stiain of influenza A 
and the Lee strain of influenza B organisms were done in all serums by the same 
methods as those used in the other collateral studies ^ These tests were carried out 
by Mildred W Barnes 


Dosage — Almost all the aureomycin was given by mouth in the form of capsules, 
each containing 250 mg of the crystalline hydrochloride, but occasional patients 
received some or all of the oral doses of the antibiotic in tlie form of the aureo- 
mycin base One patient (case 15) received only intravenous injections of aureo- 
mycin hydrochloride, 500 mg daily in 1,000 or 1,500 cc of a 5 per cent solution of 
dextrose in water, and a second patient (case 7) received similar therapy for four 
days, after which he was treated orally The dosage used to initiate the oral 
therapy in the patients of both groups was as follows 


Starting Dosage 
1 0 Gm every 4 hours 
1 0 Gm every 6 hours 
0 5 Gm every 4 hours 
0 6 Gm every 6 hours 


Number of 
Patients 

_A - 

Group I Group II 
6 11 

4 2 

2 6 

2 


5 Paine, T F, Jr , Collins, H S, and Finland, M Bacteriologic Studies 
on Aureomycin, J Bact 56 489-497 (Oct ) 1948 
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This dosage was later revised in many instances, the larger doses being reduced 
after the patient improved or if there was intense vomiting and the smaller doses 
increased if the patient did not improve promptly 

All the aureomycm was provided by the Lederle Laboratories, Division 
American Cyanamid Company, thiough the courtesy of Dr Stanton M Hardy 

ACUTE BACTERIAL (nONPNEUMOCOCCIC) PNEUMONIA 

Some of the relevant clinical and laboratory findings in the 13 cases 
of acute bacterial pneumonia are listed in table 1 The patients were 
mostl) }oung adults, but 4 of them weie 60 to 76 years old, 8 of the 13 
were men The predominant oiganism isolated from the pretreatment 
sputum was eithei a beta hemol 3 tic streptococcus, hemolytic Staphylo- 
coccus aureus oi both in 11 of the patients, a hemolytic streptococcus 
and Klebsiella pneumoniae (Fiiedlander’s bacillus) type Ami patient 
and Hemophilus influenzae in another All the blood cultures taken m 
these cases 3 nelded no growth 

Relation of the Pneumonia to Influensa Vii us Infections — There was 
evidence of the prevalence of influenza viius infection (mostly influenza 
A) in this community during the month of February and March 1949, 
most of the cases occurimg during the Utter month The onset of the 
pneumonia in the present group of patients occurred during March 1949 
in 9 cases (1 to 6, 8, 10 and 11), in April m2 (7 and 9), m June 1949 
111 1 (case 12) and m December 1948 m 1 (case 13) Except m the last 
2 cases there was a history of antecedent systemic symptoms and 
S 3 anptoms referable to the upper lespiratoiy tract compatible with a 
diagnosis of clinical influenza This illness began from one to six days 
before the time of onset of the symptoms of pneumonia m cases 1 to 5 
and from one to four weeks earlier m the remaining cases, the longest 
interval being in the cases m which pneumonic symptoms began during 
April 

Tests for hemagglutinin inhibition of influenza A and B organisms 
were made on the serums obtained during the acute and convalescent 
phase of the pneumonia m 12 of the 13 patients The results are shown 
m table 1 There was conclusive evidence of influenza B infection m 
case 1 as indicated by a marked rise m titei of antibodies for the Lee 
strain and by the isolation of a strain of influenza B virus from the 
washing from the throat In cases 2, 3, 4 and 5 there was serologic 
evidence of influenza A infection which, m case 2 was confirmed by the 
isolation of a strain of influenza A virus from the garglmgs obtained at 
the time of admission to the hospital Elevated titers strongly suggestive 
of recent infection with influenza A virus were found during the acute 
stage of the pneumonia in cases 6, 9 and 10 and a significantly elevated 
titer of anti-mfluenza B hemagglutinins was found in case 7 Slightly 
elevated titers that may represent recent infection with influenza B 
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virus were also obtained m cases 8 and 12 In all, therefore, there was 
among these 13 patients definite evidence of influenza virus infection in 
5 patients (4 with A and 1 with B organisms), titers strongly suggestive 
of similar recent infections in 4 others (3 with A and 1 with B organisms) 
and possibly in 2 additional cases (both with B organisms) 

Results of Othej Soologu Tests — Tests for cold agglutinins and for 
Streptococcus MG agglutinins \veie carried out m serums taken before 
treatment was started and at intervals thereafter in all but 1 (case 11) 
of these patients Cold agglutinins could not be demonstrated in the 
low^est dilution tested (1 10 final) in any of the serums of 11 of these 
patients In case 3, there w^as a titer of 1 40 m the serum obtained on 
the day before treatment was started, this was the fourth day of illness 
(the influenza and pneumonia w^ere considered to have begun on the 
same day m this case), and the same titer w^as found in serums obtained 
through the next six w^eeks The titer of Streptococcus MG agglutinins 
rose in this patient from 1 10 to 1 40 during this period One other 
patient (case 4) show^ed an increase m titer of Streptococcus MG 
agglutinins from 1 20 to 1 80 The first blood in this patient was 
obtained on w^hat w^as estimated to be the third day of the pneumonia and 
the ninth day after the onset of symptoms of influenza, and the rise was 
demonstrated one week later No cold agglutinins could be demonstrated 
m any of the serums fiom this patient In the remaining patients, the 
tests for Streptococcus MG agglutinins w'ere either entirely negative 
(3 cases) or show^ed the same titers, ranging from 1 10 to 1 40, in all 
specimens taken during the acute and convalescent phases The results 
of these tests, together wuth those for influenza antibodies, were inter- 
preted as offering no support for the diagnosis of primary atypical 
(virus) pneumonia m any of these patients 

Condition of the Patients When Am eoniycin Was Started — Treat- 
ment wuth aureomycin w'^as begun during the first three days of the 
pneumonia in 8 cases, on the fourth or fifth day in 3 and on the sixth 
or seventh day in the remaining 2 cases As already mentioned, none of 
these patients had previously received any antimicrobial therapy All 
the patients were acutely ill and febrile when the first dose of aureomycin 
w^as given The temperature at this time ranged between 101 and 105 F 
and was 103 F or higher in 10 of the 13 patients The total leukocyte 
counts varied between 4,300 and 16,100, and in 9 of the patients these 
counts were below 12,000 

The pulmonary lesion as determined by physical examination and 
from the roentgenograms was limited to a single lobe in 10 cases and 
to two contiguous lobes of the right lung in 2 cases , it was bilateral in 
only 1 case In most of the cases the lesions appeared in the roentgeno- 
grams as mottled or patchy areas of density with predominantly pen- 
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bronchial distribution or radiating out from the hilar region In 4 cases, 
however, the physical and roentgenographic signs were those of lobar 
consolidation similar to those characteristically found in pneumococcic 
pneumonia There were also musical rales heard bilaterally in most of 
the cases and showers of crepitant rales over the consolidated areas 
Most of the patients had severe cough and complained of soreness over 
the sternum, but several complained of pleuritic pain and a loud friction 
rub was heard in 5 patients 

An attempt was made to estimate the severity of the illness in each 
case from the general appearance of the patients, the symptoms and other 


INFLUENZA B COMPLICATED BY PNEUMONIA AND PLEURAL EFFUSION 
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Chart 1 — Course, treatment and relevant laboratory data in case 1 

observations The illness at the time aureomycin was started was con- 
sidered to be severe in 5 cases, moderate in 7 and mild in 1 

Aui eomyctn Thei apy — One of the patients who had a complicating 
pleural effusion received a total of 71 5 Gm in eighteen days (case 1, 
chart 1) The total dose for the remaining 12 patients ranged between 
6 and 24 Gm and was given over a period of two to seven days The 
average total dose of these 12 patients was 13 3 Gm in an average of 
four and one-half days One patient (case 7) received four daily doses 
of 500 mg of aureomycin intravenously, and oral doses were used to 
continue the therapy in this case 
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Effect of Aiueomycm on the Coiiise of the Disease course of 

the tever and symptoms after aureomycm was started was similar in the 
present cases to that observed m the aiireomycin-treated cases of pneti- 
mococcic pneumonia ^ A major diop in the temperature occurred, 
except in case 1, in the fiist twelve to twenty-four hours, and only 
2 patients had any fevei after the second day of theiapy In case 1 there 
was a steiile pleuial effusion and the tempeiature dropped gradually 
during the fiist three days, but this was followed by a second bout of 
fever, lasting four more days In case 7 theie was intermittent fever 
associated with p}rogenic leactions to intravenous injections during the 
second and fourth day 



Chart 2 — Relevant data in case 2 


Symptomatically, all the patients were noticeably improved by the end 
of the first twenty-four hours , 10 were entirely free of symptoms by the 
end of the second day, and the remaining 3 continued to have pleuritic 
pain, raise blood-tinged sputum or had other minor complaints for three, 
six and seven days, respectively, after aureomycm was started 

The lungs cleared rapidly, as judged by the physical and roentgen 
observations There was definite evidence of clearing of the lungs m 
all but 2 of the patients within the first four days The lungs were 
entirely clear roentgenographically by the end of a week after the first 
dose m 10 patients In case 1, m which there was a pleural effusion , m 
case 6, m which there was atelectasis of the middle lobe of the right lung, 
and in case 2 (chart 2), m which there was probably some abscess 
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formation in the upper lobe of the right lung, complete clearing of the 
pulmonary fields roentgenologically was delayed until fourteen to 
sixteen days after the use of aureomycm was started 

Ejfect 011 Bacteiiologic Findings in the Sputum — ^The predominant 
organisms found in the sputum were rapidly cleared aftei the start of 
aureomycm treatment, although the results in some cases were not so 
striking as they were in all cases of pneumococcic pneumonia Cultures 
of sputum were made at frequent intervals during and after treatment in 
9 of the cases Hemolytic streptococci present in the sputum before 
treatment could no longer be demonstrated after the first day of auero- 
mycm therapy in 4 cases and after the second, third and fourth day in 1 
case each In case 7, the hemolytic streptococci were still present in 
cultures of the sputum after seven daj'^s of therapy There were 2 
patients who continued to raise rusty sputum, 1 for 4 days and the other 
for SIX days after aureomycm was started , hemolytic sti eptococci could 
not be recovered from the sputum after the first day in the former and 
after three days m the latter 

Hemolytic Staphylococcus aureus, present m large numbers m the 
cultures made before treatment, could no longer be demonstrated after 
the first day of aureomycm therapy in 1 patient and after three or four 
days in 4 others In case 1, these organisms were obtained in diminish- 
ing numbers during seven days of therapy but could not be obtained 
from subsequent sputum specimens K pneumoniae in case 2 could not 
be recovered from any specimens obtained after aureomycm was started 

Tests for sensitivity to aureomycm were carried out on most of the 
- strains, and the results are indicated in table 1 It is of interest that the 
hemolytic streptococcus m case 7 uas the least sensitive of the strains 
tested and required 12 5 micrograms for complete inhibition K 
pneumoniae was sensitive to 6 micrograms, and all other strains of hemo- 
lytic streptococci and staphylococci were completely inhibited by 3 micro- 
grams or less The sensitivity of all strains of the same organisms isolated 
from the same patient after aureomycm therapy was started was the 
same as before the start of treatment, and no evidence of increase in 
resistance could be found m any of the strains from this group of 
patients 

NONTUBERCULOUS PULMONARY SUPPURATION 

The second group consists of 20 cases of the type in which the results 
of tjierapy at best are very difficult to evaluate The patients ranged in 
age from 37 to 78 years, and only 5 were less than 50 years old All 
but 3 of the patients were male There was a history of underlying 
productive cough for varjung periods in almost all these cases, and other 
serious underlying conditions played a significant or major role in 
most of them 
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In almost all these cases the treatment with aureomycin was under- 
taken during an exaceibation of the chionic underlying bronchopulmonary 
infection, usually following some acute infection of the upper respiratory 
tiact or pneumonia The history of the underlying respiratory disease 
was usually long and complicated and many forms of therapy had been 
used During the acute episode, except in case 24, treatment with other 
antimicrobial agents had been given for varying periods ranging from 
three days to several months before aureomycm was started Aureo- 
mycin was given m these cases for varying periods while eithei some 
other agents were being continued or some other antimicrobial agents 
were given after it became apparent that no further benefit could be 
expected from the aureomycm 

In order to simplify the presentation, the data most relevant to the 
antimicrobial therapy and particularly to the evaluation of the effect of 
aureomycm m each case have been listed m table 2 Some of the 
pertinent aspects will be summarized briefly 

Condition oj the Patients When Ameomycin Was Staited — ^The 
severity of the disease m each of these patients was graded on the basis of 
the available clinical findings and from the general appearance at the time 
when aureomycm was started Six of the patients were considered 
to be moderately ill, 10 were severely ill, and 4 were thought to be 
critically ill at the time All but 5 of the patients were febrile, and most 
of them had slight to moderate leukocytosis 

The pulmonary lesion in most of the cases consisted of rather diffuse 
areas of patchy density in both lungs, particularly in the bases There 
was also evidence clinically of chronic bronchitis and bronchiectasis m 
most of the cases In a few cases there were large solitary or multiloc- 
ulated abscess cavities in a single lobe with pneumonitis m the surround- 
ing lung, and fluid levels within the cavities were visualized in the 
roentgenograms from time to time in such cases 

Baeterwlogi-c OhseivaHons — All the blood cultures taken before 
administration of aui eomycin was started showed no growth A positive 
blood culture for type A K pneumoniae had been obtained previously in 
case 17, before that patient received streptomycin, but subsequent blood 
cultures in this case showed no growth 

The bacterial flora in the sputum of the patients varied considerably, 
but in most of them there were one or two organisms which were 
predominant in the pretreatment cultures Coagulase-positive strains 
of hemolytic Staph aureus were the most frequent , these strains were 
all highly resistant to penicillin, the patients having previously been 
treated with massive doses of this antibiotic Most of these strains 
of staphylococci were susceptible to aureomycm, being completely inhib- 
ited by 3 micrograms per cubic centimeter or less, but two of them 
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Condition When Treatment with Aureomycin Was Started 
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under treatment m the chronic cases Other abbreviations 
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required 6 micrograms and one lequired 25 micrograms for complete 
inhibition Hemolytic streptococci in large numbers were isolated from 
3 patients and Hemophilus influenzae from 2 others , all these strains 
were sensitive to 3 micrograms per cubic centimeters or less 

There were 2 cases of type A K pneumoniae pneumonia in this 
group In both of them (cases 17 and 19) streptomycin and penicillin 
had been used before the aureomycin was started, in 1 of them the 
organisms were no longer demonstrable in the blood, and m the other 
they could not be obtained from cultures of the sputum after aureomycin 
was started In each of the 2 cases there was extensive abscess formation 
which appeared to be progressing, and both patients were still acutely 
ill when aureomycin therapy was started The strains of K pneumoniae 
from both of these patients were highly sensitive to streptomycin before 
that antibiotic was given, and the strain isolated before aureomycin 
treatment in case 17 was just as sensitive to streptomycin as the original 
strain in that case 

In the remaining cases the predominant organisms were mainly of 
the type more frequently encountered in chronic infections of the urinary 
tract, namely, Aerobacter aerogenes, Proteus vulgaris and Pseudomonas 
aeruginosa Most strains of these organisms were moderately to 
markedly resistant to aureomycin, requiring 25 to 200 micrograms per 
cubic centimeter for complete inhibition 

In case 24, Diplococcus pneumoniae tj-pe 20 was found in the initial 
sputum specimen and was identified m smears and cultures The pre- 
treatment sputum specimen, however, showed a predominance ot gram- 
negative bacilli, and P vulgaris also predominated in the surface cul- 
tures of this sputum 

Dosage — ^Larger doses were used and were given over longer periods 
in these cases than in those of group I The total oral dose varied from 
21 to 222 Gm given over periods ranging from seven to forty-six days 
The patient who received the largest amount (case 31) was given 
aureomycin intermittently for one to three weeks at a time over a period 
of several months In all the other cases the entire dose was given more 
or less continously The intravenous route was used exclusively in case 
15, 500 mg being given daily for eight days The average oral dose 
m the remaining 19 patients was 70 Gm given over an average of seven- 
teen days 

Effect of Aureomycin on the Clinical Conise — The effect on the 
clinical course is summarized in table 2 for each of the patients Most of 
them showed some improvement in their general condition soon after 
the aureomycin was started, and m some of those who were severely or 
critically ill at the time the immediate improvement was dramatic 
The temperature usually declined slowly The sputum, in those in 
whoih it was foul, lost its odor in most cases The amount of sputum 
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raised was usually decreased markedly, and some of the patients stopped 
raising any sputum The character of the sputum m other cases changed 
from purulent to mucoid 

Impiovement m the pulmonary lesion as judged from the physical 
signs and the roentgenogiams also vaiied considerably There was 
niaiked and fairly rapid clearing in some of the cases, but m most 
instances this occurred slowly Surgical drainage of abscesses was 
lequired m only 2 of the cases, including 1 case of K pneumoniae infec- 
tion (case 17) 

Just how much of the impiovement that was observed could be 
ascribed to the aureomycin was sometimes difficult to assess In an 
occasional case drainage improved after bronchoscopy, and m other cases 
postuial drainage was being carried out with good effects during the time 
that aureomycin was being given Since similar procedures were also 
done m these and other cases during the antecedent therapy, which 
included systemic and aerosol administration of penicillin m many cases, 
it ivas felt that the aureomycin was responsible, m large measure for the 
observed improvement A rough evaluation of the benefit derived from 
the aureomycin in each case is showm in the last column of table 2 

Tivo of the patients died In 1 case (case 15) death resulted from 
hypernephroma and uremia, the latter already rather severe when the 
aureomycin ivas started In this case there was marked improvement 
during the first two days of intravenous aureomycin therapy In the 
other case (case 31) death occurred almost a year after the patient 
received the first course of aureomycin This patient was almost mori- 
bund when the aureomycin was first given, and she was noticeably 
improved for several weeks at a time during and after each course of 
aureomycin 

Effect on the Bactenologic Plot a of the Sputum — The effects of 
aureomycin treatment on the bactenologic flora of the sputum in these 
cases were similar to those noted m the urine m cases in which treatment 
was given for infections of the urinary tract ° The susceptible strains 
were cleared rapidly in most cases and somewhat more slowly in others 
In the majority of the cases relatively resistant organisms, usually P 
vulgaris, A aerogenes or Ps aeruginosa, replaced the strains of sensitive 
organisms Increase in resistance of strains of the same organisms 
isolated during or after the course of aureomycin was noted only m 
case 30 In this case aureomycin was given orally and was also instilled 
mtrapleurally m increasing amounts over several weeks After each 
intrapleural instillation the number of organisms m the exudate decreased 
markedly, as did the amount of exudate, but these changes were only 
temporary In this case the strain of A aerogenes when originally 

6 Colhns, H S , and Finland, M Aureomycin Treatment of Urinary Tract 
Infections, Surg, Gynec & Obst 89 43-48 (July) 1949 
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isolated was sensitive to 25 micrograms of aureomycin per cubic centi- 
meter, and the organisms obtained after several weeks required 100 
micrograms for complete inhibition In all other cases, all strains of the 
same organisms isolated before, during and after aureomycin therapy 
had the same sensitivity to this antibiotic 

Effect of AddiHonal Antinucrobial Therapy — In two thirds of the 
cases further therapy with sulfonamides or other antibiotics, singly or in 
combination, was given after the couise of aureomycin was concluded or 
during the latter part of the aureomycin treatment There was little if 
any additional beneficial effect observed from these agents either on the 
clinical course or on the bactenologic findings Of particular interest 
are the cases of 4 patients (cases 20, 23, 24 and 27) to whom chloram- 
phenicol ( Chloromycetin®) was given m doses of 4 to 6 Gm a day in 
attempts to clear the sputum of organisms, particularly P vulgaris, that 
persisted during the aureomycin therapy In none of these 4 cases was 
any additional beneficial effect on the clinical course, on the pulmonary 
lesion or on the bactenologic findings observed during the administration 
of chloramphenicol 

TOXICITY 

The untoward effects from aureomycin m the present cases were of 
the same character and frequency as those obseived in other groups of 
cases that have been studied here They were limited almost entirely 
to gastrointestinal symptoms Vomiting or nausea occurred during oral 
therapy in 9 of the cases of group I and in 11 of those in group II 
Loose and frequent bowel movements were experienced in a total of 5 
cases m both groups, including those of 4 patients who also had gastric 
symptoms There were also 2 cases in group II in which the patients 
complained of slight dizziness after more than a week of therapy In a 
third case (case 32) of this group the tongue appeared red and smooth 
at the end of a thirty-one day course The last 3 patients also vomited 
several times during the latter part of their therapy There were 4 cases 
m group I and 7 in group II in which the patients experienced no 
untoward effects whatever 

It IS of interest that among the patients who experienced nausea and 
vomiting from the aureomycin this was transient m some, occurred 
only after two or more days of therapy in others and in several was 
experienced only on the largest oral doses (1 Gm every four hours) and 
did not occur after the dose was reduced to 0 5 Gm every four hours 
Among those who had some untoward gastrointestinal symptoms were 
9 patients who received more than one lot of aureomycin, each prepa- 
ration being given for three to seven or more days in doses of 1 Gm 
every four or six hours Five of these patients had these symptoms from 
only one of two lots and not from the other, 1 patient had them from 
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one of three and another from one of four lots and not from the other two 
and three, respectively One additional patient received four lots, and 
another leceived six different lots, the former had untoward effects 
fi om two and the other fi om four of these lots 

The patient who received part of the aureomycm intravenously 
(case 7) experienced mild pyrogenic reactions from the second and the 
fifth dose, but there were no leactions m case 15 m which all of the 
aureomycm was given intravenously One patient who received eight 
intramuscular injections of 100 mg each during the first day had con- 
siderable local pain and tenderness In case 30 there were no untoward 
leactions when small amounts of aureomycm were injected intrapleurally, 
but wdien 50 or 100 mg was instilled the patient complained of a "hot 
sensation” in the chest that lasted several minutes 

In no instance -was there any fever or rash that could be attributed 
to the aureomycm There Avere no detectable untoivard effects on the 
lilood, kidneys, liver and nen^ous system m any of the patients 

COMMENT 

The 1 esults of aureomycm therapy m these two groups of cases indi- 
cate clearly both the versatiht}^ and the limitations of this antibiotic 
m the treatment of nontuberculous bacterial infections of the lungs In 
the acute cases of group I in which only sensitive bacterial strains 
appeared to be involved, the clinical results were uniformly good 
Furthermore, the rapid disappeaiance of the susceptible organisms, 
although not quite so sti iking in these cases as they were in the cases of 
pneumococcic pneumonia, was nevertheless impressive This served to 
confirm the impression that the observed benefits were indeed ascribable 
to the action of the aureomycm 

The only significant complication encountered in this group was a 
sterile effusion in case 1 This most probably represented a meta- 
pneumonic empyema wdiich had been rendered sterile by therapy The 
fluid obtained w^as purulent, contained 59,000 leukocytes per cubic milli- 
meter, almost all of them polymorphonuclears, and show^ed no organisms 
on direct smear and no growth on culture T\vo days later, an attempted 
thoracentesis m this patient yielded no fluid There was also atelectatic 
collapse of most of the middle lolie of the right lung in 1 other patient, 
and this was only temporary In case 2 these may have been early 
abscess formation wdiich healed rapidly and completely 

In most of the cases of gi oup II, extensive tissue damage was ah eady 
present as the result either of some underlying bronchopulmonary dis- 
ease or of the immediate acute infection that was not entiiely arrested 
by antecedent therapy The amount of benefit derived from the aureo- 
mycm m the individual cases appeared to depend largely on the nature 
of the offending organisms, their susceptibility to aureomycm and the 
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extent and character of the pulmonary lesions In cases m which 
relatively resistant organisms were present from the start or appeared 
in predominant numbers, in which there were extensive suppurative 
lesions that were not draining adequately or in which there were more 
serious underlying lesions, the effects from aureomycm were slight or 
equivocal 

The findings m these cases do indicate, however, that some benefit 
may be expected from aureomycm in a considerable proportion of cases 
of nontuberculous bronchopulmonary suppuration after other antimicro- 
bial agents, particularly sulfonamides, penicillin and streptomycin, either 
have failed completely or have given only partial or slight relief The 
failure of organisms to develop resistance to aureomycm dm mg the 
course of treatment, which is similar to penicillin m this respect, is an 
important feature of the treatment of protracted infections The presence 
of other unhealed lesions or the improper drainage or absorption of 
suppurative foci, however, predispose to additional infections with 
insensitive organisms during treatment with aureomycm, just as they 
do during penicillin therapy 

Although chloramphenicol failed to bring about any additional 
improvement m the 4 cases of this group m which it was used after the 
aureomycm, no conclusions are justified concerning its effectiveness in 
similar cases if it were used m the same manner that aureomycm was 
used here or if it were used to initiate therapy m similar cases 

SUMMARY AND CONCLUSIONS 

Aureomycm alone was highly effective m the treatment of a group 
of 13 cases of acute bacterial, nonpneumococcic pneumonias Most of 
these cases probablj'- occurred as complications of influenza viral 
infections 

The effects of aureomycm therapy m 20 cases of nontuberculous bac- 
terial bronchopulmonary infection were variable The best effects were 
observed in cases m which aureomycm-susceptible organisms were pri- 
marily concerned The beneficial effects were limited, however, because 
of the replacement of some of these susceptible organisms by relatively 
resistant ones In almost all these 20 cases the aureomycm was started 
after other antibacterial agents had been given without effect or ivith 
only limited benefit Subsequent use of similar antibacterial agents in 
most of these cases, including chloramphenicol m 4, failed to produce 
any further appreciable beneficial effects 



STERNAL MARROW IN PATIENTS WITH METASTATIC 

CANCER 


PATRICIA FARNSWORTH LANIER, MD 
ST LOUIS 

OOME TIME ago the chance diagnosis of metastatic carcinoma 
^ first made by means of sternal aspiration stimulated my interest 
in the pi ocedure and led to a search for further information It seemed 
probable that metastatic tumor cells could be found m bone marrow more 
frequently than has been supposed if only the proper search were 
made A study of bone marrow smears obtained by sternal aspiration 
from 32 patients with known or suspected metastatic carcinoma or 
sarcoma has been carried out m an effort to determine the pattern of 
reaction of the marrow to cancer The findings of this study together 
nith a brief review of the available literature ' are reported 

REVIEW OF THE LITERATURE 

Literature m the English language concerning hematologic and cyto- 
logic observations in patients with cancel is sparse Standard texts 
make only brief mention that occasionally tumor cells may be found on 
sternal aspiration ^ I have been able to find few detailed studies of the 
cytology of tumor cells as shown on smears and imprints stained with 
Wiight’s and Giemsa stains 

Paul Ehrlich and Lazarus, “ in their monograph on the histology of 
blood published m 1900, discussed the changes m the blood arising 
from tumors by citing 2 cases reported by Nathnagel and by Isiael and 
Leyden In the first case the peripheral blood showed “simple severe 
anemia” with isolated normoblasts, small marrow cells and a moderate 
leukocytosis No mention was made of tumor cells m blood At autopsy 
the skeletal system showed complete atrophy of bone marrow and 
replacement by tumor cells As steinal aspiration did not become preva- 

From the Department of Medicine, Stanford University Medical School 

This work was done while Dr Lanier was Carl H Beal Fellow m the 
Department of Medicine, Stanford University School of Medicine, San Francisco 

1 Wintrobe, M M Clinical Hematology, ed 2, Philadelphia, Lea & Febiger, 
1946 Pmey, A , and Hamilton-Paterson, J L Sternal Puncture, ed 3, New 
York, Grune & Stratton, Inc , 1946 

2 Ehrlich, P , and Lazarus, A Histology of the Blood Normal and Patho- 
logical, edited and translated by W Myers, University Press, Cambridge, 1900 
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lent until after 1930, the tumor cells which might have been discovered 
by study of the sternal marrow were not found ante mortem In the 
second case there was the usual degree of anemia without an unusual 
leukocyte pictuie Ehrlich cited a third case of Epstein’s, m which there 
weie considerable anemia, numerous nucleated red blood cells “both 
of the normo- and megaloblastic types,” leukocytosis and increase in 
large mononuclear forms (description not given) without significant 
eosinophilia Autopsy proved metastatic carcinoma of bone marrow No 
additional observations of their own experience were recorded by Ehrlich 
and Lazarus 

Nordensen’s ® monograph published in 1935 contains a report of a 
study of sternal marrow from more than 160 patients, including some 
hematologically normal persons, some with primary blood dyscrasias 
and some with various other types of disease Among the last-mentioned 
group were 17 patients with various types of cancel In none of them 
did Nordensen directly describe tumor cells In 2 instances he described 
“large granular cells with loose nucleus and peculiar shape and plentiful 
cytoplasm which is sometimes vacuolated and slightly basophilic with 
hypergranulation ” These cells were not classified more specifically 
In 10 of the 17 cases there was a shift to the left m the m}eloid series, 
m the majority of cases the marrow was said to be “cellular”, m only 
4 cases did he report numerous reticuloendothelial cells, and m 11 
cases he stated that eosinophilic cells were “scarce,” “rare” or “strikingly 
few ” He cited Plenge as sajung that both cancer and sepsis have an 
inhibitory effect on granulopoiesis and that there is no essential differ- 
ence m marrow in patients with cancer with and without infection 

Rohr and Hegglin ^ studied and reported on the sternal marrow of 
74 patients with malignant tumors, 10 had malignant cells m the smeais 
They described malignant cells as characterized by anisoc} tosis, an 
extraordinarily large nucleus with a laige nucleolus and an increased 
latio of nucleolus to nucleus These authors asserted that a diagnosis 
may be made from a single cell m the smear if it is from a large cell type 
of tumor but that groups are necessarj'^ if the cells are from the small 
cell type tumor They tested some of their cytologic characteristics by 
making direct smears from primary and metastatic nodules and staining 
with Wright’s and Giemsa stains, as if the smears were from bone 
marrow They expressed the belief that the appearance of the cells so 
obtained is identical with that of the tumor cells found on aspiration 
Five of the patients with smears positive for cancer had bronchogenic 

3 Nordensen, N G Studies on Bone Marrow frorn Sternal Puncture, 
Stockholm, Bortzells, Esselte, 1935 

4 Rohr, K , and Hegghn, R Tumorzellen im Sternalpunktat, Deutsches 
Arch f khn Med 179 61, 1936 
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carcinoma , 2, gastric carcinoma , 1, prostatic carcinoma, and 2, retroperi- 
toneal sarcoma 

Kreyburg and Poppe ® aspiiated marrow from 100 patients and made 
parallel senes of smeais and of sections of fixed and embedded prepa- 
lations They found tumor cells m preparations from 8 of the 100, 
and all 8 weie patients who showed clinical and roentgenologic evidence 
of metastases These authois did not describe the characteristics of the 
cells m detail but, rather, utilized histologic criteria of the tissue obtained 
m diagnosing the presence of malignant cells From their study they 
concluded that the fixed and sectioned preparations are more useful 
111 making such diagnoses Three of the 8 patients with sections positive 
for tumor cells had carcinoma of the breast, 3 had carcinoma of the 
prostate gland, 1 had carcinoma of the stomach and 1 had multiple 
myeloma 

Schleicher,® too, utilized both the imprint and the histologic technic 
to point out the value of sternal aspiration m finding tumor cells He 
also stated that fixation and sectioning give a greater number of positive 
diagnoses 

METHOD 

As It was the purpose of this investigation to discover how often on routine 
examination by technics already widely used one may find tumor cells in the bone 
marrow, no special technics were used for the principal portion of the study 

The sternum was selected for aspiration, as it is my preferred site The needle 
was inserted into the marrow cavity at the level of the second interspace Approxi- 
mately 0 25 to 0 5 cc of marrow was aspirated and immediately flooded onto clean 
slides In this way marrow “units” might be seen readily as light yellow-white 
flecks floating in the blood when the slide was held against the light These units 
were picked out singly with applicator sticks and transferred to cover slips to 
make the conventional cover slip smears Smears were stained with Wright’s 
stain and counterstained w'lth Giemsa stain 

From 10 to 20 preparations from each patient were scanned under low power 
and then under high power ivith dry and oil immersion objectives General 
impressions were gained as to activity, types of cells predominating and presence 
or absence of tumor cells At least 250 to 300 cells were counted for a differential 
count, but it was recognized that such differential counts are only approximations 
and ought not be considered absolute in any respect 

Cytblogic criteria for malignancy were considered to be as follows 

1 The general structure and staining qualities of the cells are at variance with 
those of normal cells in normal bone marrow 

2 The cells are usually large, 15 to 25 microns 

5 Kreyburg, L , and Poppe, E Tumour Cells in Sternal Bone-Marrow, 
Lancet 15 593, 1940 

6 Schleicher, E M , and Fahr, G The Value of the Sternal Portion of 
the Bone Marrow in Diagnosis, Minnesota Med 28 669, 1945 
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3 Cytoplasm is abundant or scanty, basophilic, frequently vacuolated and rather 
foamy, especially in adenocarcinoma 

4 Cells possess hyperchromatic nuclei which vary in size 

5 Nucleoli (numbering 1 to 3) are prominent 

6 Numerous mitotic figures may sometimes be seen 

7 The cells usually occur in groups, nests or sheets, but many occur singly 
or in small groups, only two or three together, when the cells do occur in nests 
or sheets, of course, there is no question as to their identity , but when they appear 
111 small numbers only, definite identification is more uncertain 

8 Metastatic cells appear undifferentiated and often resemble undifferentiated 
stem cells of the reticuloendothelial system 

To check this list of criteria as opportunity arose at autopsies or surgical 
biopsies, direct smears from cut surfaces of tumor nodules were made and stained 
by the technic described The cytologic details agreed closely with those observed 


Table 1 — DtstnbuUon of Cases According fo Type of Primary Cancer 


Carcinoma of breast 

5 

Carcinoma of stomach 

i 

Carcinoma of prostate 

3 

Carcinoma of bronchus 

2 

Multiple myeloma 

2 

Carcinoma of cervix 

2 

Osteogenic sarcoma 

2 

Carcinoma of large bovcl 

2 

Carcinoma of kidney 

2 

Carcinoma of pancreas 

1 

Reticulum cell sarcoma 

1 

Primary site imdiagnosed 

C 

Total 

32 


on the smears of bone marrow From the experience gained in this work it may 
be said that the cytologic qualities as set forth here are the qualities of malignant 
cells in general when those cells are stained by a Romanowski technic 

SELECTION or CASES 

In this study patients who were known to have or were strongly suspected of 
having metastatic lesions were selected No regard was given to the source of 
the primary tumor Those which frequently metastasize to bone were not selec- 
tively chosen An effort was made to collect as large a series as possible In 
table 1 IS shown the distribution of the 32 cases as to primary site The patients 
were 12 women and 20 men Two were in the third decade of life, 11 in the 
fifth, 8 in the sixth, 10 in the seventh and 1 in the eighth A brief summary of 
the clinical history of each patient is appended to this article 

OBSERVATIONS 

The appearance of the bone marrow of these patients varied consider- 
ably, but in most instances the marrow did not present a strictly normal 
distribution of one or more of the cell types, even when tumor cells 
were not found In table 2 the distribution of cells and the findings in 
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the cases are summarized Wmtrobe figures are taken as the normal 
In 8 of the 32 cases, cells possessing the criteria for malignancy, as 
set forth m a previous section, appeared m small groups, clumps or 
sheets permitting the unequivocal diagnosis of metastatic tumor In 4 



Fig 1 (case 2) — Aspirated marrow, showing complete replacement of normal 
marrow with tumor tissue, X 220 


more cases scattered throughout various smears were single cells with 
similar appearance, suggesting the presence of metastatic tumor I 
am unwilling, at present, to make an unequivocal diagnosis of cancer 
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* These cells were deeply basophilic, with abnndant foamy cytoplasm and prominent nucleoli 
t These cells were characterized by dense chromatin, vacuolate cytoplasm and prominent nucleoli 
t These cells had deeply basophilic cytoplasm, a loosely dumped nucleus and largre nucleoli 
§ Same case as 15a two months later. 
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on the presence of single cells only, although I feel certain that such a 
declaiation can probably be made as one gains more and more experi- 
ence 

There were other unusual features brought out by these studies 
that seem at variance with what previous workers have reported Nor- 



Fig 2 (case 6) — Bone marrow showing a large percentage of abnormal plasma 
cells or myeloma cells , X 470 


densen distinctly pointed out that m the majority of his 17 patients with 
cancer eosinophilic cells were infrequent Contrariwise, it is shown 
here that in nearly half (44 per cent) of the patients a distinct increase 
in eosinophilic elements appeared and the remainder showed a number 
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at least within normal limits Most writers mention only briefly or make 
no point at all of the number and appearance of the reticuloendothelial 
cells and plasma cells In this senes one of the most striking and con- 
sistent findings was an increase m the number of plasma cells and 
reticuloendothelial cells Twenty-one patients had an elevated number 



Fig 3 (case 3) — Bone marrow showing several nests of tumor cells Note 
also single tumor cells scattered through smear, X 220. 


of plasma cells, and 12, an increase in reticuloendothelial cells Not 
only the number but also the character of these cells was abnormal 
In several of these cases the plasma cells occurred in large clumps, of 
10 to 15, the typical “wheel spoke” clumping of the chromatin had 
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disappeared , the cytoplasm was foamier and often contained azurophilic 
granules In 2 instances, cases 10 and 31, if one did not have clinical 
or autopsy information, a diagnosis of multiple myeloma would have 
been seriously entertained from the cytologic study alone In case 31, 
the patient had a plasma globulin content of 5 Gm and a uric acid 
content of 10 mg to help support the case for myeloma, but, as noted 
in the protocol, autopsy revealed a massive renal carcinoma with wide- 
spread metastases M S (case 10) had a large adenocarcinoma of the 
stomach with metastases to nearly every conceivable location 

Table 3 — Summary of Chief Observatioiis 


Cases 


Number Percentage 


Cases studied 

82 

100 

Definitely positive bone marrow 

8 

25 

Doubtfully positive bone marrow 

4 

126 

Anemia 

22 

68 76 

(Pemale Hematocrit <35%, or <3, 900,000 red blood cells or 
<11 0 Qm Hgb ) 

(Male Hematocrit <40%, or <4, 200,000 red blood cells or 
<12 5 Gm Hgb ) 

I/CuLocytc count above 10,000 

8 

26 

Leukocyte count below 6,000 

2 

623 

Leukocyte count 6,000 to 7,600 

7 

219 

Leukocyte count 7,600 to 10,000 

8 

91 

Plasma cells in bone marrow Increased 2 6 per cent or more 

22 

68 76 

Reticuloendothelial cells In bone marrow Increased 2 6 per cent 

or more 

12 

37 5 

Retlouloendothellal cells and plasma cells both Increased 

8 

25 

Eosinophilic cells Increased ^ 

16 

46 9 

(Myelocytes 4 per cent or more, older colls 4 per cent or more, 
combined 7 per cent) 

Cellular to very cellular bone marrow 

25 

781 

Poorly cellular bone marrow 

2 

625 

Erythroid elements decreased 8 per cent or less 

5 

18 75 

Megakaryocytes notably Increased 

4 

12 6 

One or more abnormalities of the bone marrow 

28 

876 


Almost all the patients showed a very cellular marrow , m only 2 was 
It poorly cellular, and m only 3 were the erythroid elements depressed 
below the lower limits of normal despite the fact that over half the 
patients had anemia In a few patients, Mrs F H (case 15) being an 
outstanding example, the number of megakaryocytes in the bone marrow 
was notably increased 

Table 3 presents a summary of the significant findings m the series. 

COMMENT 

It would appear from the cited observations that it is possible in a 
fair percentage of cases actually to observe malignant cells in sternal 
marrow obtained by routine aspiration and stained with ordinary blood 
stains 
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Clinically the finding of tumor cells testifies to the lateness of the 
process It is not inconceivable, however, that the sternal marrow may 
actually be the first clue to the nature of the disease process going on m 
the patient, and it therefore behooves the examiner to search diligently 



Fig 4 (case 3) — High power magnification of one of clumps seen in figure 3 
Note variation in size and shape of cells, hyperchromatic nuclei, nucleoli and foamy 
cytoplasm, X 470 


a number of smears and not be content with looking at one or two and 
counting 200 cells 

Previous to this work, it had been my conception that when plasma 
cells were increased to 8 to 10 per cent and showed changes m their 
cytologic characteristics the diagnosis of myeloma was to be considered 


1 
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first It would appear from the findings in this series of cases that 
such changes can occur in persons with certain chronic diseases such 
as carcinoma, and these results serve to emphasize again the importance 
of basing a diagnosis on the entire picture and not on just one feature 



Fig 5 (case 15b) — Bone marrow These clumps of tumor cells were the only 
clumps found on the entire smear A megakaryocyte may be seen m upper left 
corner, X 220 

The finding of an increased number of eosinophilic cells in the bone 
marrow in the absence of other known causes for eosinophilia such as 
dermatitis, asthma or other allergic states, the presence of an increase 
in plasma cells and/or reticuloendothelial cells, the presence of single 
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atypical cells of undifferentiated character — any one or all of these 
should suggest the piesence of a malignant tumor which has metasta- 
sized, and one may direct one’s further efforts toward finding the primary 
site 



Fig 6 (case 15b) — High power magnification of one of tumor cell groups m 
figure 5 Foaminess of cytoplasm and nucleoli are especially well shown here 
The tumor cells may be contrasted with normal myeloid cells shown in the upper 
right corner, X 470 

It should be pointed out again and reemphasized that unless the 
tumor cells occur in clumps and groups one cannot categorically make a 
definite diagnosis of metastases, but certainly the suggestive findings as 
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given could be valuable clues and aid in the further investigation of the 
patient 

Most explanations for the anemia in patients with a malignant tumor 
have been based on the premise that the tumor cells have crowded out 
the normal erythroid elements The figures cited in tables 2 and 3 
raise the question again as to whether that is the answer, for it would 
appear that even in patients with anemia the percentage of erythroid 
elements in the bone marrow is within normal range 

SUMMARY 

A study of the bone marrow picture in 32 patients with metastatic 
cancer is reported 

In 28 patients (87 5 per cent) there were deviations from accepted 
normal patterns in one or more respects 

While actual tumor cells could be identified in the marrow of 25 
per cent of the patients, other abnormal features were observed in a 
large percentage of preparations Increase in number of plasma cells, 
reticuloendothelial cells, and/or eosinophilic elements certainly should 
suggest the presence of metastases 

PROTOCOLS OF CASES 

Case 1 — Mrs F K , a 44 year old Chinese woman had had a tumor the 
primary site of which was not definitely determined, it was thought to be a lung 
Permission for autopsy was refused Roentgenograms provided evidence of 
destruction of the twelfth nb and the transverse process of the first lumbar vertebra 
on the left 

Case 2 — Miss E T , a 49 year old white woman, had undergone partial gastric 
resection for adenocarcinoma five years previously There was roentgen evidence 
of widespread metastases to the pubis, spine, pelvis and femurs 

Case 3 — Mrs M L , a 41 year old white woman, gave a history of removal 
of the right breast for carcinoma two years pr£viously and recurrence in supra- 
clavicular nodes Pathologic fracture of the right femur occurred, with roentgen 
evidence of metastases at the site of fracture 

Case 4 — Mr A E, a 57 year old white man, had an adenocarcinoma of the 
left mam stem bronchus diagnosed by roentgenograms and bronchoscopy with 
biopsy It was thought to have metastatized because massive pleural effusions 
developed, but roentgenograms showed no evidence of metastases 

Case 5 — Mr E L, a 49 year old white man, gave a history of grade 4 
hemangioepithelioma which had been irradiated, with complete remission eleven 
years before Roentgenograms showed opacity in the left upper pulmonary field, ^ 
enlarged hilar nodes on the left and opacity in the stomach Biopsy of a nodule 
in the neck was reported as showing anaplastic squamous cell carcinoma At 
autopsy it was the pathologist’s opinion that the primary site was probably a 
bronchus There was no evidence of recurrence of the hemangioepithelioma 

Case 6 — Mr S R , a 58 year old man presented roentgen evidence of destruc- 
tion of the body of the second cervical vertebra at the site of an old fracture After 
sternal aspiration a diagnosis of multiple myeloma was made Since that time, 
further lesions demonstrable roentgenologically have developed 
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Case 7 — Mrs L H , a 48 year old woman, gave a history of grade 3 squamous 
cell carcinoma of the cervix, diagnosed by biopsy and treated with roentgen rays 
and radium Jaundice, anorexia and nausea developed A roentgenogram revealed 
extrinsic compression of the duodenum and an enlarged liver 

Case 8 — Mr H P , a 55 year old man, had a diagnosis of retroperitoneal 
reticulum cell sarcoma made by exploration and biopsy at operation There was 
no roentgen evidence of metastases 

Case 9 — Mr P Af , a 60 year old man, presented roentgen evidence of destruc- 
tive lesions of the fourth thoracic vertebra and neurologic changes resulting from 
block demonstrated by operation at the level of the second thoracic vertebra No 
satisfactory pathologic diagnosis was obtained Roentgenograms showed some 
areas of decreased densities A questionable diagnosis of multiple myeloma or 
metastatic carcinoma was made Permission for autopsy was refused 

Case 10 — Air M S , a 45 year old man, had adenocarcinoma of the stomach 
demonstrated roentgenologically and proved by exploration and operation There 
was roentgen evidence of metastases to the spine 

Case 11 — Mr A P , a 60 year old man, gave a history of prostatic carcinoma 
of one and one-half years’ duration Roentgenograms gave evidence of an osteolytic 
process in the eleventli thoracic vertebra Orchiectomy had been performed three 
days before sternal aspiration 

Case 12 — Mr D D , a 48 year old man, had an osteogenic sarcoma of the 
nght tibia proved by biopsy and examination at amputation There was no roentgen 
evidence of metastases Sternal aspiration was done two days after amputation 
Case 13 — Mrs R K , a 26 year old woman with history of carcinoma of breast 
of one and one-half years’ duration, had roentgen evidence of metastases to the 
spine and clinical evidence of possible metastases to the brain Autopsy was not 
performed 

Case 14 — Air R F, a 64 year old man, had a diagnosis of adenocarcinoma 
made from biopsy of a supraclavicular node, and tumor cells were found in ascitic 
fluid There were physical signs and roentgen evidence of a pathologic process 
in the right lower pulmonary field The primary site was not proved 

Case 15 — Mrs F H , a 64 year old woman with diagnosis of adenocarcinoma 
of the breast, had undergone radical mastectomy six and one-half years previously 
There was roentgen evidence of metastases to the spine, ribs, femurs and sacrum 
Case 16 — ^Mr F H , a 57 year old man, had carcinoma of the colon diagnosed 
by roentgenograms and proved by exploration and biopsy The liver and spleen 
were enlarged, but there was no roentgen evidence of other metastases 

Case 17 — Mr W M , a 52 year old white man, had a diagnosis of squamous 
cell carcinoma made by biopsy of a lymph node in the right axilla Block at the 
level of the fifth thoracic vertebra and jaundice developed Autopsy showed 
anaplastic carcinoma of the pancreas with multiple massive metastases to lymph 
nodes, liver, spleen, spine and ribs 

Case 18 — Mr T M was a 61 year old man with a mass in the left lumbar 
region, enlarged liver and spleen, osteolytic lesions in the left ilium, and an acid 
phosphatase level of 8 Armstrong units Anaplastic carcinoma was diagnosed by 
biopsy of the ilium The primary site was not diagnosed 

Case 19 — Mr S , a 65 year old man, had carcinoma of the prostate gland with 
roentgen evidence of metastases to the spine and pelvis 

Case 20 — Mrs A A , a 67 year old woman, with a diagnosis of adenocarcinoma 
of the cecum proved by exploration and biopsy, had no roentgen evidence of 
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metastases, but at operation it was noted that the tumor had extended to include 
the bladder and nodes removed 

Case 21 — Mr E C , a SO year old man, had an anaplastic carcinoma diagnosed 
by exploratory laminectomy The primary site had not yet been discovered 

Case 22 — Mr J A., a SO year old man with adenocarcinoma of the left kidney, 
diagnosed by pyelography and biopsy of a metastatic tumor mass in the left femur, 
had roentgen evidence of metastases to ribs The liver was enlarged 

Case 23 — Miss O R, SS years old, had carcinoma of the breast, first noted 
SIX years previously The diagnosis was proved by biopsy, and roentgen treat- 
ment was given There was roentgen evidence of metastases to the pelvis, skull 
and spine 

Case 24 — Mrs A R, a 48 year old woman, had a distinctive lesion of the 
body of the seventh thoracic vertebra After sternal aspiration the diagnosis of 
multiple myeloma was made Additional lesions appeared, and Bence Jones protein 
was present for first time four months after the original diagnosis 

Case 25 — Mr S d’A , a 22 year old man with osteogenic sarcoma of the right 
femur, proved by biops}’', had roentgen evidence of widespread metastases to the 
lungs, skull and left femur 

Case 26 — Mr J L , a 55 year old man, had a history of massive gastrointestinal 
hemorrhage Roentgenograms revealed deformity of a large portion of the body 
of the stomach and the fundus The patient was not operated on and did not 
die in the hospital There was no roentgen evidence of other metastases 

Case 27 — Mr W S , a 65 year old man, had a presumptive diagnosis of 
adenocarcinoma of the prostate gland Osteoplastic lesions of tlie body and wings 
of the sacrum were demonstrated two and one-half years before Cord bladder 
developed Recent roentgenograms gave evidence of extension of the lesions in 
the pelvis Orchiectomy produced clinical improvement 

Case 28 — Mr N F, a 48 year old man, had severe gradually developing 
macrocytic anemia and gastrointestinal symptoms of relatively short duration The 
primary site was not determined, whether stomach or pancreas 

Case 29 — Mrs E B , a 49 year old woman with carcinoma of the cervix 
diagnosed by biopsy Uvo years before, had been treated with roentgen rays 
There was no roentgenologic evidence of metastases, but anemia, pam in tlie 
lumbar area and neurologic symptoms in the lower extremities developed — all 
clinical symptoms of metastases by extension 

Case 30 — Mr F Ha , a 58 year old man, had had a carcinoma of the stomach 
removed two years ago Although there was no roentgen evidence of metastases, 
there was clinical evidence of marked anorexia, weight loss and abdominal pain 
The patient died Autopsy confirmed the presence of widespread metastases 

Case 31 — Mrs H C , a 68 year old woman, gave a history of “feeling sick” 
for three months and of rapid appearance of masses in the neck and left side of 
the abdomen Autopsy disclosed a massive tumor apparently primary in the left 
kidney with widespread metastases throughout the body 

Case 32 — Mrs J S , a 76 year old woman, gave a history of radical mastectomy 
(excision of the right breast) for adenocarcinoma three years previously Anemia 
was noted in March, three months before her admission 

Dr Robert S Evans gave advice in the performance of this study Miss Rose 
T Duane gave technical assistance Physicians of the staff of Stanford University 
Hospitals and the United States Marine Hospital, San Francisco, made cases 
available for this study 

633 North Forest Avenue, Webster Groves 19, Mo 
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H erpes zoster is a nervous disorder which is usually associated 
with dermatologic manifestations It was the latter which gave 
the disease its name, since its external manifestations were Icnown to 
the ancients Herpes is a generic term which has been applied to 
numerous dissimilar acute inflammatory reactions of the skin and, as 
such, IS misleading We shall omit it during the rest of the present 
paper and shall refer to the disease entity under discussion as zoster 
This latter term conies from the Greek and refers to the fact that 

the disease when leading to dermatologic manifestations on the trunk 
spreads around it like a girdle Though zoster is not an accurate term, 
the disease denoted is evident, therefore, this nomenclature is utilized 
in the present report 

That zoster is a nervous disorder was established by pathologic 
examination in 1862 ^ Its neuropatholog}^ was established on a firm 
foundation in 1900 by Head and Campbell - Motor phenomena as a 
manifestation of the process were desciibed m 1866 ® That the anterior 
horn was probably frequently involved even though no external paralysis 
was present was not made evident until 1924,^ but the fact has been 
verified since that time ° That the disease is of viral origin has been 

1 von Barensprung, F G F Fernere Beitrage zur Kenntnis des Zoster, 
Ann d Char -Krankenh zu Berlin 10 37, 1862 

2 Head, H , and Campbell, A W The Pathology of Herpes Zoster and 
Its Bearing on Sensory Localization, Brain 23 353, 1900 

3 Broadbent, W H Case of Herpetic Eruption in the Course of Branches- 
of the Brachial Plexus Followed by Partial Paralysis m Corresponding Motor 
Nerves, Brit M J 2 460, 1866 

4 Lhermitte, J , and Nicolas, M Les lesions spinales du zona La myelite 
zosterienne. Rev neurol 31 361, 1924 

5 (a) Denny-Brown, D , Adams, R D , and Fitzgerald, P J Pathologic 
Features of Herpes Zoster A Note on “Geniculate Herpes,” Arch Neurol & 
Psychiat 51 216 (March) 1944 (6) Adams, R D The Pathological Features, 

of Herpes Zoster, Bull New England M Center 6 12, 1944 (c) Riggs, H E, 
and Rupp, C Pathological Changes in Early Herpes Zoster, J Neuropath & 
Exper Neurol 7 100, 1948 


907 


908 


ARCHIVES OF INTERNAL MEDICINE 


conclusively established, the organism probably being closely related to, 
though not identical with, the virus of varicella “ On reaching the 
nervous system, probably as an ascending myelitis, the virus causes 
diffuse damage, as noted later in this report It usually attacks one or 
two segments, most vigorously destroying the posterior ganglion on that 
level, and travels down to the skin to cause the characteristic eruption ^ 
According to the extent of damage m the different areas of the nervous 
tract, other manifestations become apparent These have formerly been 
referred to in the literature as "complications,” but they should not be 
called such, since they are part and parcel of the disease process, just as 
paralysis is an integral part of the manifestations of acute anterior 
poliomyelitis This paper is concerned only with the motor manifesta- 
tions of the essentially neurologic disorder zoster A manifestation 
heretofore not reported is also presented and discussed 

MOTOR SYMPTOMS 

Though the latest textbooks of medicine, dermatology and neurology, 
as well as recent reviews,® refer to motor symptoms as a rare compli- 
cation, m 1916 Weber® had already noted that there was “a large 
literature in regard to herpes zoster associated with muscular paresis 
and muscular atrophy ” He described a case with paralysis of the arm 
and 1 with oculomotor paresis and paralytic mydriasis Lesions of the 
upper motor neuron are usually due to lesions in the brain The 
former are rare, may present as a hemiplegia and are often fatal Lower 
motor neuron pareses are relatively common and may involve either 
the cranial or the spinal nerves They are almost always associated 
with a herpetic eruption, but zoster paresis without dermatologic mani- 
festations has been reported 

Oculomotor paresis is common and is usually assoaated with zoster 
ophthalmicus, but not invariably so There may be a single muscle 
involved, or all the muscles supplied by the third, fourth and sixth 
cranial nerves may be paretic Of 2,250 cases of ophthalmic zoster 

6 Stokes, J , Jr Varicella-Herpes Zoster Group, m Rivers, T M Viral 
and Rickettsial Infections of Man, Philadelphia, J B Lippincott Company, 1948, 
chap 23, p 395 

7 Stem, E S Mechanism of Herpes Zoster and Its Relationship to Chicken- 
Pox, Brit J Dermat 49 263, 1937 Montgomery, D W Herpes Zoster as a 
Primary Ascending Neuritis, Arch Dermat & Syph 4 812 (Dec ) 1921 

8 Baird, P C , Jr Herpes Zoster, New England J Med 228 568, 1943 

9 Weber, F P Herpes Zoster Its Occasional Association with a Gen- 
eralized Eruption and Its Occasional Connection with Muscular Paralysis, Internat 
Clin 3 185, 1916 

10 (o) Aitken, R S , and Brain, R T Facial Palsy and Infection with 
Zoster Virus, Lancet 1 19, 1933 (b) Spillane, J D Bell's Palsy and Herpes 
Zoster, Brit M J 1 236, 1941 
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recorded by Edgerton up to 1942, ocular muscles were involved in 13 
per cent’^^ The third nerve is most frequently involved, there being 
partial or total ptosis or mydriasis Abducens paralyses occur less fre- 
quently, and isolated paralysis of the trochlear nerve is the least common 
A combination of paralyses of any two ocular nerves may be present, 
there are recorded 40 cases of simultaneous paralysis of the third, fourth 
and sixth nerves There are only 2 cases of bilateral paralysis recorded 
in the literature, one of bilateral paralysis of the third nerve and one of 
bilateral paralysis of the sixth nerve The paresis most often occurs 
after the eruption and is transient, lasting up to several months It 
may be permanent The production of a nuclear lesion is probably due 
to extension of the virus infection, either to the motor nerve or to the 
neuraxis 

Facial palsy is perhaps the commonest of the motor lesions Until 
recently it was thought, because of the work of Hunt,^® who originally 
described the syndrome of facial palsy with zoster, that the geniculate 
ganglion was always involved The facial nerve was also involved in 
7 per cent of cases of ophthalmic zoster and in certain cases of cervical 
zoster It was felt that m those cases m which there were no cutaneous 
lesions in the seventh nerve distribution the ganglion cells were suffi- 
ciently involved to have produced paresis without herpes This concept 
has been disproved by the work of Denny-Brown and his associates 
and by that of O’Neill The former showed pathologically that lesions 
of the geniculate ganglion do not necessarily accompany the facial palsy 
In many of O’Neill’s cases there was no herpes or other evidence of 
involvement of the geniculate ganglion but there was clearcut involve- 
ment of one or several other cranial ganglions or cervical segments In 
these instances the infection involves the nerve or motor nuclei but the 
sensory apparatus remains unaffected Like other types of motor paresis 
associated with zoster, facial palsy usually is transient, lasting weeks 
to months, but may be permanent 

Motor paralysis of spinal root distribution has been reported less 
commonly , reasons for this will be discussed later m this report Broad- 

11 Edgerton, A E Herpes Zoster Ophthalmicus Report of Cases and a 
Review of the Literature, Tr Am Ophth Soc 40 390, 1942 

12 de River (1925) and Gallois (1924), cited by Edgerton “ 

13 Hunt, I R Herpetic Inflammations of the Geniculate Ganglion A New 
Syndrome and Its Complications, J Nerv & Ment Dis 34.73, 1907, Arch Otol 
36 371, 1907 , Further Contributions to the Herpetic Inflammations of the Geniculate 
Ganglion, Am J M Sc 136:226, 1908, Herpetic Inflammations The Symptom- 
Complex of Acute Posterior Poliomyelitis of the Geniculate, Auditory, Glosso- 
pharyngeal and Pneumogastric Ganglia, Arch Int Med 5 631 (June) 1910 

14 O’Neill, H Herpes Zoster Anns (“Geniculate Ganglionitis”), Arch 
Otolaryng 42*309 (Nov -Dec) 1945 
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bent ® first discussed this feature m 1866 when he reported a case of 
zoster of the arm and neck in which paralysis of the corresponding motor 
nerves of the brachial plexus developed The subject was discussed 
by Carter and Dunlop and by Taterka and O’Sullivan The latter 
reported 44 cases, including the 2 of Carter and Dunlop There were 
20 cases of paralysis of the upper extremity, 18 of paralysis of the 
muscles of the trunk and 6 of paralysis of the lower extremities Since 
then, cases have been reported by Abercrombie,^^ Gordon and Tucker,^® 
Parkinson,^® Michaux, Granier and Lacourbe,®® Lemmon and Rosow 
Brain’s case of pseudodiaphragmatic hernia should also be included 
In Abercrombie’s case there was paralysis of the anterior tibial muscles 
corresponding to lesions of the fourth and fifth lumbar segments, whereas 
sensory changes in the leg and foot corresponded to the first and second 
sacral segments and the dermatologic reaction to the third sacral seg- 
ment, thus showing diffuse motor and sensory involvement of the lower 
lumbar and the upper sacral segments In the first case of Gordon 
and Tucker, there was muscular weakness and cutaneous involvement of 
the second and third lumbar segments in addition to facial involvement, 
in their second case, there was right hemiplegia Parkinson’s case 
showed both rash and paralysis m the distribution of the fifth cervical 
segment Michaux’s case involved the brachial plexus, in Lemmon’s 
there were weakness and atrophy of the muscles supplied by the fifth and 
sixth cervical segments and in Rosow’s case paralysis of the right 
deltoid muscle, paresis of the muscles of the right upper arm and fore- 
arm, slight weakness of the trapezius muscle and atrophy of the supra- 
spinatus muscle and the thenar eminence Our unusual case is described 
in detail m this paper 

15 Carter, A B , and Dunlop, J B W Paresis Following Herpes Zoster 
A Report of Two Cases, Brit M J 1 234, 1941 

16 Taterka, J H , and O’Sullivan, M E Motor Complications ot Herpes 
Zoster, J A M A 122 737 (July 10) 1943 

17 Abercrombie, R G Herpes Zoster with Muscular Paralysis and Dis- 
turbance of Sensation, Bnt M J 1 778, 1941 

18 Gordon, I , and Tucker, J F Lesions of the Central Nervous System in 
Herpes Zoster, J Neurol , Neurosurg & Psychiat 8 40, 1945 

19 Parkinson, T Rarer Manifestations of Herpes Zoster, Bnt M J 18, 
1948 

20 Michaux, L , Granier, and Lacourbe, R Paralysie postzosterienne a type 
radiculaire supeneur du plexus brachial. Rev neurol 75 154, 1943 

21 Lemmon, G B , Jr Herpes Zoster with Motor Involvement Report of 
a Case, U S Nav M Bull 43 357, 1944 

22 Rosow, H M Herpes Zoster with a Motor Complication, M Bull Vet 
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These cases of motor paresis have no particular pattern In about 
75 per cent of cases the eruption appears a few days to a few weeks 
before the paralysis, and in most of the remainder the paresis appears 
prior to the eruption, though at times the appearance of the symptoms 
IS simultaneous The percentage of cases without eruption is probably 
small but is indeterminate To find the exact number, m every case of 
facial palsy, of oculomotor paresis or of other muscular paresis of 
unknown origin a lumbar puncture should be performed and comple- 
ment fixation studies made This probably should be done in all cases 
of these conditions which are associated with neuralgias The motor 
lesions are invariably on the same side as the cutaneous and neuralgic 
manifestations, but in about one fifth of the cases the segments do not 
correspond The paralysis may be permanent, there may be partial 
recovery or there may be complete recovery, depending on the severity 
and irreversibility of the damage to the anterior horn cells, the cranial 
nuclei or the nerve fibers involved 

PATHOLOGY 

Von Barensprung ^ first described the inflammatory changes m the 
dorsal root ganglion and m related portions of the spinal nerve Head 
and Campbell “ also demonstrated the lesions of the affected ganglion 
They showed patchy inflammation of the neighboring ganglion and 
nerves, including the motor nerve root, and stated the belief that changes 
in the posterior roots and horns were secondary and degenerative The 
papers of the French school of Lhermitte and his various collaborators 
indicated more diffuse involvement The patient of Lhermitte and 
Nicolas died seven weeks after an acute attack of zoster Pathologic 
examination of the spinal cord showed marked evidence of inflamma- 
tory changes in the anterior horns In this case, as in most of the others 
noted m the remainder of this section, there was no record of a motor 
lesion clinically Wohlwill also noted extensive inflammatory changes 
in the central nervous system Denny-Brown and others and Adams 
reported on 3 cases m which death occurred, due to various causes, 
within a few days to a few weeks after an attack of herpes They 
observed, in addition to ganglionitis marked by pannecrosis of all or 
part of the ganglion, poliomyelitis involving both the anterior and the 
posterior horns and roots, relatively mild localized leptomeningitis and 

24 Lhermitte and N icolas ^ Lhermitte, J , and V ermes Les lesions du 
systeme nerveux central dans le zona, Rev neurol 1 1231, 1930 Faure-Beaulieu, 
M , and Lhermitte, J Les lesions medullaires du zona idiopathique La myelite 
zosterienne, ibid 1T250, 1929 

25 Wohlwill, F Zur pathologischen Anatomic des Nervensystems beim 
Herpes Zoster, Ztschr f d ges Neurol u Psychiat 89 171, 1924 
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true peripheral mononeuritis in the nerves distal to the ganglion and in 
the anterior nerve root The characteristic histopathologic picture of 
neurotropic virus infections was seen The patient of Riggs and Rupp,®'^ 
who died suddenly on the third day of the disease from peripheral 
vascular collapse twenty minutes after the administration of a para- 
vertebral block with procaine hydrochloride (novocain®) also showed 
diffuse involvement of the spinal cord The almost constant finding 
of a moderate increase in cells in the cerebrospinal fluid in cases of zoster 
and the frequent occurrence of a slight excess of protein are also indica- 
tive of involvement of the cord In addition to involvement of the 
meninges, the brain stem and the cortical tissue proper have been found 
to be affected in a number of cases 

CORRELATION OF PATHOLOGIC AND CLINICAL PICTURES 

The variegated clinical pattern manifested m zoster is easily com- 
prehended if one takes a quantitative point of view regarding the patho- 
logic changes The severity of the lesion in various locations determines 
the symptomatology What factors decide the special localization and 
distribution of the lesions has not been determined The facts that 
some patients show no paresis even though involvement of the anterior 
horns is present and that the paresis may be transient or permanent 
raise the questions of the extent of the lesion necessary to produce 
paresis and of the basis of the temporary nature of the palsy in a large 
percentage of cases The answer seems to be that not all the anterior 
horn cells are necessary for apparently normal function This has been 
shown experimentally in monkeys and is clear from the cases described 
previously and from the extensive work in anterior poliomyelitis Since 
in the majority of cases only one or two segments are primarily and 
extensively involved, the segmental distribution may be such that the 
major innervation of a given muscle is not affected, also, certain muscles 
are supplied by more than one nerve It is possible, since many muscles 
are members of a group functioning as a unit, that dysfunction of one 
muscle may go unrecognized unless specific tests of its condition are 
made This is especially true in zoster, in which the dramatic dermato- 
logic and neuralgic manifestations usually lead the patient to a derma- 
tologist or a general practitioner These physicians are preoccupied 

26 Sabin, A B , and Ward, R Nature of Non-Paralytic and Transitory 
Paralytic Poliomyelitis in Rhesus Monkey Innoculated with Human Virus, J 
Exper Med 73 757, 1941 

27 Bodian, D , and Howe, H A Pathology of Early Arrested and Non- 
paralytic Poliomyelitis, Bull Johns Hopkins Hosp 69*135, 1941 Sabin, A B 
Pathology and Pathogenesis of Human Poliomyelitis, J A M A 120 506 (Oct 
7) 1942 
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with the cutaneous and sensory manifestations, and only a frank paresis 
IS usually noted, transient minor motor symptoms or those involving 
the cord going unobserved The damage to the neurons or motor fibers 
IS undoubtedly reversible m most instances, as with other virus diseases 

One of us (S L. H ) had occasion recently to see a patient who 
had had zoster involving apparently the fourth and fifth cervical seg- 
ments He stated that he had had some weakness of the arm during 
the period of the illness When he was seen, there was no evidence of 
motor involvement or of other neurologic disturbance Whether this 
case represented true paresis is a matter of conjecture at the time of 
this report since no neurologic tests of any nature were performed at 
the time of the symptoms, the weakness, when mentioned, having been 
casually attributed to the neuralgia by the attending physician, though 
the patient stated that the disappearance of the neuralgia antedated by 
a few days the recovery of full strength in the arm 

REPORT OF CASE 

The following case, in which permanent paralysis of the phrenic 
nerve occurred with zoster, is reported m detail since it has no parallel 
in the literature 

W. H , a white man of 53, was in excellent health until June 1947 He had 
lived in Massachusetts all his, life, had never had chickenpox or other childhood 
diseases, had never been vaccinated or received any immunizations and had had 
no operations or venereal disease The patient had had no illnesses that year, nor 
had he a history of exposure to zoster or varicella Ten days after his acting as 
a blood donor, the right arm having been used, an excrutiatingly painful vesicular 
eruption began to develop This blossomed out as a typical zoster involving the 
third and fourth cervical segments on the right side It was associated with 
regional lymphadenopathy Three days after the eruption reached its maximum 
shortness of breath developed This was not associated with cough or pain in 
the chest The patient could breathe with greater facility when lying on his 
right side A general physical examination was reported as noncontributory 
The patient received symptomatic treatment for his eruption, ointments were 
applied locally and penicillin was given intramuscularly After ten to fourteen 
days the eruption began to dry up, and it eventually cleared, except for some 
residual scars However, exertional dyspnea persisted The patient was treated 
variously for a neurasthenic disorder and for potential cardiac disease, receiving 
sedatives On June 8, 1948 he was seen by one of us (A H C ) The patient 
was well developed He had no palpitation, sweating, dizziness or other symptoms 
of neurasthenia His only complaint was of dyspnea, especially on exertion but 
also after meals and on bending over A diagnosis of paralysis of the right side 
of the diaphragm was made Complete examinations (by S L H ) at that time 
and almost eleven months later, on March 20, 1949, revealed essentially the same 
physical findings These consisted of scars in the region of the third and fourth 
cervical dermatomes on the right side, a slightly raised right side of the diaphragm 
which failed to descend on deep inspiration and a positive Hoover sign Examina- 
tion of the heart, lungs, abdomen, extremities and general nervous system was 
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noncontributory Fluoroscopic examination revealed paralysis of the diaphragm 
on the right side It behaved paradoxically, rising on inspiration and descending 
on expiration (the Kienbock phenomenon), this being noted especially on sniffing 
There was no evidence on roentgenologic or fluoroscopic examination on either 
occasion of any pathologic features in the heart or lungs, and no masses were 
visible in the roots of the lungs or in the paramediastinal structures There was 
no evidence of destruction of bone in the cervical portion of the spine, of 
narrowed intervertebral disk spaces or of abnormal articular facets The roentgen 
appearance of the soft tissue of the cervical portion of the spine was normal A 
gastrointestinal work-up revealed no paralysis of the swallowing reflex, no evidence 
of compression, dilatation or other abnormalities in the esophagus or in the 
remainder of the gastrointestinal tract and no signs of hiatus hernia Electro- 
cardiograms were within normal limits, as was the basal metabolic rate The 
complete blood count and the blood sugar and nonprotein nitrogen re\ealed no 
abnormalities The urinalysis was noncontributory The vital capacity and 
the maximum breathing capacity were diminished The ventilation equivalent for 
oxygen was normal 

The diagnosis was therefore made of exertional dyspnea due to paralysis of the 
diaphragm secondary to paralysis of the phrenic nerve associated with zoster 
This diagnosis was justified by the concomitant onset of the two processes, the 
association of spinal segments in the two conditions and tlie failure to find any other 
• cause for paralysis of the phrenic nerve and the diaphragm or for symptomatic 
dyspnea There was no improvement in the patient’s condition during the time of 
observation Since the paralysis was of almost two years’ duration at tlie time 
of writing, it IS felt that it can be classified in the permanent category 

COMMENT 

The phrenic nerve is the chief and probably the only motor nerve 
for the diaphragm -® It arises from the third and fourth cervical seg- 
ments and also receives fibers from the fifth cervical segment Its paral- 
ysis leads to diaphragmatic paralysis Thus, disturbances of respiration 
can result from lesions in the third to fifth cervical segments, which 
involve the anterior horn cells of the phrenic nerve 

Paralysis of the phrenic nerve resulting m paralysis of a hemidia- 
phragm is not infrequent It may be caused by disease processes which 
involve the cervical portion of the cord (such as poliomyelitis), by 
neuritis from diphtheria or lead poisoning or by injuries to the cenucal 
portion of the cord or to the phrenic nerve and by tumors m the medias- 
tinum or the region of the neck, by an aneurysm of the aorta or by matted 
lymph nodes in the mediastinum, all of which can injure the phrenic 
nerve by compression The paralyzed diaphragm subsequently thins out 

28 Schlaepfer, K The Phrenic as the Nerve of Motor Innervation of the 
Diaphragm, Bull Johns Hopkins Hosp 34 195, 1923 

29 Bing, R Compendium of Regional Diagnosis m Lesions of the Brain and 
Spinal Cord, translated and edited by W Haymaker, ed 11, St Louis, C V Mosby 
Company, 1940 
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and becomes fibrous Its failure to function in respiration causes an 
impairment of the ventilatory mechanism of the lungs and so may lead to 
dyspnea, especially on exeition Tests for pulmonary function in the 
present case confirmed the presence of this process as the cause of the 
exertional dyspnea It is mteiesting to note the shortness of breath after 
eating a full meal and on bending over Each of these activities served 
to fix the left side of the diaphragm, thus causing further limitation of the 
vital capacity, which was already restricted by paralysis of the right side 
of the diaphragm 

Paralysis of the phrenic nerve as a motor manifestation of zoster has 
not previously been reported in the literature Similarly, this is the first 
case of phrenic paralysis due to involvement of the nuclear region of the 
phrenic nerve by the zoster virus The mechanism was similar to that of 
paralysis of the phrenic nerv^e associated with anterior poliomvehtis All 
possible other etiologic mechanisms of diaphragmatic paralysis were 
excluded This, plus the temporal sequence after the attack of zoster 
and the fact that the zoster did involve at least the third and fourth 
cervical segments, as evidenced by the cutaneous lesions, makes the 
relationship between the infection with zoster virus and the paralysis of 
the phrenic nerve conclusive Whether the infection was introduced 
during the venipuncture when the patient served as a blood donor could 
not be judged 

CONCLUSIONS 

Involvement of the motor nervous system by zoster, either through 
attacking the anterior horn or the cranial nuclei or through actual disease 
of the nerves is not at all unusual, as manifested by pathologic studies 
Despite the frequent involvement of the anterior gray matter, motor 
manifestations are not usually detected with the anticipated frequency 
The reasons for this discrepancy are discussed in the section on correla- 
tion of the pathologic and clinical picture It is important that every 
patient with zoster be scrutinized for motor manifestations, especially 
should the muscles innervated by the affected segments be routinely 
tested This procedure would serve several purposes First, the true 
incidence of motor manifestations would become known , second, criteria 
for diagnosing those unusual cases of muscular paresis, with or without 
neuralgias, which are due to zoster sine herpete might possibly be 
established , third, errors in diagnosis would be avoided — ^for example, the 
case reported here could have been diagnosed properly at its onset had 
these considerations been thought of, and, fourth, a more accurate concept 
of the pathogenesis and nature of zoster would emerge from more care- 
ful clinical observations 

30 Aitkm and Brain Spillane Weber ^ 
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summary 

1 Motor manifestations are an integral part of the neurodermatologic 
disorder zoster and are a result of the basic pathologic process 

2 Motor symptoms, especially those of a mild and transitory nature, 
occur frequently and will be found more frequently if specifically 
looked for 

3 Permanent destruction of motor neurons in the anterior horns or of 
the nuclei of origin of the motor cranial nerves may result in permanent 
paralysis 

A case is presented in which permanent paral 3 ^sis of the phrenic nerve 
resulted after an attack of zoster 
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0 FEVER as a new disease entity was first recognized and reported 
by Derrick ^ in 1937 He stated that the first case of this disease 
probably occurred in Queensland, Australia, in 1933 Davis and Cox ^ 
recognized and described the first case in the United States, and they 
termed the disease “nine mile fever” because of its occurrence in Nine 
Alile Creek, Mont Since that time, numerous outbreaks of the disease 
in various parts of the United States, Panama and Italy have been 
described ® The demonstration of specific antibodies in the blood of 
persons living in Idaho, Montana, Wyoming, Nebraska, Nevada, Arizona 
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and Washington^ and the natural occurrence of epidemics in Texas,® 
Illinois and California attest to the widespread distribution of this 
disease in the United States Numerous laboratory outbreaks among 
technicians working with this rickettsial organism have also been 
reported ® From 1937 to 1944 more than 217 cases were reported in 
Australia ’’ More than 200 cases of Q fever with positive diagnosis have 
been observed in Los Angeles County during the past year Prior to this 
recent epidemic in California most of the cases described have occurred in 
laboratory technicians, meat workers and dairy farmers 

The causative agent of Q fever was first isolated by Burnet in 
Australia ® and was given the name Rickettsia burneti by Derrick He 
identified the typical rickettsial bodies in sections and smears of infected 
mouse livers and spleens Cox “ isolated the organism first in America, 
and suggested the name “Rickettsia diaponca ” However, Burnet and 
Freeman showed that the rickettsia isolated by Cox was immuno- 
logically indistinguishable from the rickettsia of Australian Q fever 
Recently the name Coxiella burnetii has been suggested and accepted 
for this causative organism C burnetii (diaponca) is a minute, gram- 
negative, pleomorphic organism that occurs both mtracellulary and 
extracellular ly in affected tissues It stains well with Giemsa stain and 
passes through N and W Berkefeld filters but fails to pass through a 
single Seitz disk® 

The mode of transmission of this disease has not been definitely 
ascertained That cattle serve as a reservoir of the organism has been 
definitely established That the agent is highly infectious has been shown 
by the high incidence of infection among persons known to have been 
exposed As previously noted the incidence is highest in those engaged 
as dairy farmers or meat handlers Whether a parasite may serve as 
the vector in transmission is still being investigated C burnetii has 

4 Strong, R P Stitt’s Diagnosis, Prevention and Treatment of Tropical 
Diseases, ed 7, Philadelphia, The Blakiston Company, 1944 

5 Topping, N A , Shepard, C C, and Irons, J V Q Fever m the United 
States Epidemiologic Studies of an Outbreak Among Stock Handlers and 
Slaughterhouse Workers, JAMA 133 813-815 (March 22) 1947 

6 Burnet, F M , Freeman, M , Derrick, E H , and Smith, D J W The 
Search for Immunological Relationship Between “Q” Fever and Other Rickettsioses, 
M J Australia 2 51-54, 1939 Footnote 3 a, b and i 

7 Derrick, E H The Epidemiology of Q Fever, J Hyg 43 357-361, 1944 

8 Burnet, F M, and Freeman, M Experimental Studies on the Virus of 
Q Fever, M J Australia 2 299-305, 1937 

9 Cox, H R Rickettsia Diaponca and American Q Fever, Am T Trop 
Med 20 463-469, 1940 
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been isolated from ticks m several parts of the United States Hueb- 
ner failed to transmit the disease to guinea pigs by the injection of 
ground insects and other arthropods found on or in the vicinity of 
infected cows Derrick ^ stated that the blood and urine of diseased 
guinea pigs would transmit the infection, however, Huebner failed 
to transmit the disease to guinea pigs inoculated with blood, urine or 
feces of diseased cows From 10 to 20 per cent of the dairy cows m 
the Los Angeles area possess significant serum antibodies for Q fever, 
but no perceptible illness is noted in these animals In a laboratory 
outbreak of Q fever, 9 of 11 technicians m one room engaged in culturing 
the organism contracted the disease The 2 who remained healthy were 
the only workers who wore masks while engaged in this work This 
inadent points to the possibility of air-borne transmission of the infective 
agent Epidemiologic studies of an outbreak among stock handlers and 
slaughterhouse workers in Texas also cast suspicion on the air-borne 
mode of transmission This mode of transmission with subsequent 
inhalation of the organism has been suggested by recent investigations 
in Los Angeles County The inhalation of dust contaminated with 
droplets of infected cows’ milk wasted during the process of milking may 
be involved in this mechanism The disease is probably not transmitted 
by ingestion of milk, and pasteurization apparently renders milk non- 
infectious No instance of transmission of the disease from person to 
person has been noted 

The pathologic changes caused by Q fever m man have not been 
adequately described The mortality rate is very low, and m those patients 
who died of this disease the diagnosis was not suspected and the patho- 
logic changes were not adequately observed In a fatal human case 
reported by Lillie, Perrin and Armstrong,^” the gross pathologic abnor- 
malities were pulmonary edema and congestion, a firm granular con- 
solidation of the upper lobe of the right lung posteriorly and a large soft 
spleen Much fibrin and a moderate mononuclear cell reaction were 
observed microscopically m the alveoli and bronchioles, however, the 
nckettsia was not demonstrated histologically These authors noted 
similar pathologic changes m the Rhesus monkey Longcope in 1940 
published in detail the pathologic findings in 2 autopsy cases of broncho- 
pneumonia of unknown cause It is probable that these deaths were due 

11 Parker, R R , and Kohls, G M American Q Fever The Occurrence 
of Rickettsia Diaporica in Amblyomona Americanum in Eastern Texas, Pub 
Health Rep 58 1510-1511, 1943 Davis and Cox 2 

12 Lilhe, R D , Perrin, T L , and Armstrong, C Institutional Outbreak of 
Pneumonitis Histopathology in Man and Rhesus Monkeys in the Pneumonitis 
Due to the Virus of “Q” Fever, Pub Health Rep 56 149-155, 1941 

13 Longcope, W T Bronchopneumonia of Unknown Etiology (Variety X) 

A Report of Thirty-Two Cases with Two Deaths, Bull John Hopkins Hosp 67 
268-305, 1940 
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to Q fever However the diagnosis cannot be accepted with certainty, as 
it was not confirmed by any established laboratory procedure Recently, 
in Los Angeles County, autopsy in a case of suspected Q fever revealed 
lobar pneumonia of a fibrinous type with focal hemorrhages into the 
alveolar spaces The microscopic picture consisted in an infiltration of 
round cells, giant cells and mononuclears with an almost complete 
absence of polymorphonuclears Large friable spleens and subcutaneous 
indurated nonsuppurative inflammatory reactions were noted grossly in 
infected guinea pigs Parker and Kohls noted similar changes in 
guinea pigs and also observed that the lymph nodes were enlarged and 
injected The gross pathologic observations at autopsy in a fatal case of 
Q fever have recently been described by Brown, Knight and Jelhson 

It IS generally accepted that one attack of Q fever confers immunity 
of indefinite duration In controlled studies, it was noted that one 
laboratory infection in guinea pigs confers a permanent immunity‘s 
This immunologic response is utilized in establishing the diagnosis of 
Q fever in human beings No cross immunity with other rickettsial 
infections has been noted ° Serum from patients or animals suffering 
from most of the known rickettsioses give a negative agglutination reac- 
tion with emulsions of C burnetii The persistence of immunit)’’ may be 
partially related to the observation in experimental animals that the 
infectious agent may be recovered from the spleen, liver, lungs, brain, 
testes and seminal vesicles at least one hundred days or more after 
inoculation Corroborating evidence of the immunity conferred by 
Q fever will be noted later, when diagnostic tests and possible prophylac- 
tic vaccination are considered 

CLINICAL FEATURES OF Q FEVER 

We have observed 12 cases of Q fever with positive serologic diagnoses 
during the past year It must be borne in mind that the clinical features 
of Q fever as presented here are those of cases m which the symptoms 
are severe enough to necessitate hospitalization As it can be assumed 
that all persons who show a positive serologic reaction for Q fever have 
been exposed to infection by C burnetii, it may be concluded, since 
these persons give no history of any symptoms that may have been 
a manifestation of disease, either that in the majority of cases of Q fever 
there are no symptoms or that symptoms similar to those of an acute 
infection of the upper respiratory tract are so mild as to pass unnoticed 

14 Denlmger, R B Unpublished data 

15 Brown, D C , Knight, L A , and Jelhson, W L A Fatal Case of Q 
Fever in Southern California, California Med 69 200-203, 1948 

16 Parker, R. R , and Steinhaus, E A American and Australian Q Fever 
Persistence of the Infectious Agents in Guinea Pig Tissues After Defervescence, 
Pub Health Rep 58 523-527, 1943 Davis and Cox ^ 
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All our patients were Caucasians, and all were men Their ages 
ranged from 23 to 47 years Most of the patients with acute infectious 
diseases seen at this hospital are in this age group The disease has been 
diagnosed in patients from 3^* to 68 years of age Proximity to 
dairies by reason of occupation or residence was regarded as a common 
factor in the histones of 50 per cent of the patients seen m this country 
Three of our patients woiked in dairies, 6 lived in the neighborhood of 
milk farms One patient was bitten by a cat four days prior to the onset 
of the illness ; this patient slept with a pet dog 

INCUBATION PERIOD 

It was impossible to determine the incubation period in any of our 
cases Derrick ^ reported it to be fifteen days or less In the outbreak 
of Q fever m a Chicago packing house, Shepard expressed the belief 
that the incubation period was from nineteen to twenty-five days while a 
period of eleven to sixteen da 3 ^s was reported by another group In 
guinea pigs, the time between inoculation of the infective agent and the 
onset of illness varied between tivo and eighteen days 

ONSET OF ILLNESS 

Our patients entered the hospital from two to seven days, with an 
average of four days, after the onset of symptoms The onset of illness 
was considered to be acute in 7 cases and insidious m 5 In most 
other series the onset was considered to be acute, however, Feinstem, 
Yesner and Marks reported an insidious onset m 70 per cent of 143 
cases Chills and fever, malaise, pain m the chest, headache, dizziness, 
vague aches and pains and anorexia were regarded in that order of 
frequenc}^ as the s 3 miptoms at the onset of the illness Hormbrook and 
Nelson have reported two t 3 ^pes of onset * one coryza-like, and the 
other associated with headache, chills and malaise Diarrhea, photo- 
phobia, articular pain, nausea and vomiting were noticed by others as 
initial symptoms 

COURSE OF ILLNESS 

Most of the patients entered the hospital at the beginning of the 
height of the disease and at entry had already had most of the symptoms 
that were observed during hospitalization Nine of 12 patients had been 
seen by physicians before entrance, and 3 had received penicillin and a 
sulfonamide before entry In all cases the objective physical signs were 
slight in comparison to the symptoms and the height of the fever 

Fever . — All our patients had fever before entrance into the hospital 
The temperatures on admission ranged between 98 8 and 105 F with an 
average of 102 3 F Five had initial temperatures above 104 and 9 above 
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102 F The temperature tended to remain high , multiple spikes occur- 
red, probably owing to the effect of salicylate and antipyretic therapy 
The highest temperature recorded was 106 2 F , however, the tempera- 
ture was above 105 F in 5 patients and above 104 F in 11 at some time 
during hospitalization In these 1 1 the temperature was above 104 F for 
an average of 4 5 days after admission, with a range of from two to seven 
days The duration of the fever was from four to twelve days, with an 
average of 7 8 days Subsidence of fever was by rapid lysis , only 2 
patients had a definite crisis These observations are consistent with 
those of most other reports,^’' although Derrick ^ observed several cases 
in which the fever was low grade and protracted In the 143 cases 
reported by Femstein, Yesner and Marks, 21 patients had no fever 
while in the hospital and the temperature was elevated above 102 F in 
less than half of the patients The duration of fever was obsen’^ed by 
Irons and Hooper to be from one to two weeks 



Chart 1 — Duration of fever Cross-hatched blocks indicate temperature above 
104 F , dotted blocks, temperature above 98 6 F 


Pulse Rate — It is generally stated that patients with Q fever show a 
relative bradycardia early in the disease On entrance the pulse rate 
ranged between 70 and 124, with an average of 96 5, beats per minute in 
our cases One patient with a temperature of 104 F had a pulse rate of 
70, while another with a temperature of 104 8 F had a pulse rate of 85 
on admission However, other patients had pulse rates that were con- 
sistent with the elevation m temperature During hospitalization the 
pulse rate ranged between 70 and 100 and showed little relationship to 
the degree of fever It can therefore be stated that a relative bradycardia 
IS consistent with the diagnosis of Q fever, however it is not essential 
in considering this disease 


17 Foonote 3 a, h, d, f and t 

18 Footnote 1 and footnote 3 a, b, c and t 
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Chills Qiid P ef spa dHon — Chills and profus6 sweating were noted in 
10 and 11 of our patients respectively Sweating was usually of such a 
degree as to necessitate a change of bed linens Chills were of moderate 
severity in most cases, however, occasionally they were frank rigor 
These symptoms persisted during the duration of temperature above 
102 F Chills and profuse perspiration have been noted as common 
symptoms in all the reported series of cases 

Malmse and Wcajiness — Malaise and weakness were noted in all our 
patients and v ere regarded as the initial symptoms in 5 These were the 
most persistent complaints of our patients and were still present in 5 at 
tlie time of discharge One patient suffered from excessive fatigue for as 
long as three months after the onset of his illness Generalized muscular 



Chart 2 — Graphic representation of temperature (solid line) and pulse rate 
(dotted line) 

aches and pains were noted in six cases These observations are con- 
sistent with the experience of others 

Respiratory System — In 9 of our 12 patients, pneumonitis was 
demonstrated on roentgenologic examination Of the 3 without pneu- 
monitis, 1 complained of severe pain m the chest, and this symptom per- 
sisted for three days The other 2 patients had no symptoms referable 
to the respiratory tract Of the 9 patients with pulmonary involvement, 
5 complained of thoracic pain at some time during the illness This pain 
was usually of moderate severity and of short duration The respiratory 
rate was essentially normal with slight transient elevation In 1 patient 
with pneumonitis, there was a transient increase in the respiratory rate 
to 45 per minute Eight patients had a cough, usually dry Slight 
expectoration was present in 4, and hemoptysis was present in 3 Despite 
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the presence of pneumonitis, the respiratory symptoms and signs were not 
conspicuous In one reported series of cases, more than half of 15 
patients with pneumonitis complained of vague thoracic pain in the sub- 
sternal region that was not related to respiration Shepard®^ and 
Robbins and Ragan noted pain m the chest in half of their patients and 
stated that this was rarely a true pleuritic pain but was rather of a 
neuralgic character In another series,®'^ pleuritic pain was present in 
35 per cent of 143 cases In other reports expectoration was minimal 
and blood tmged-sputum infrequent Derrick ^ did not include the 
presence of pneumonitis as part of the syndrome, but in all subsequent 
epidemics of Q fever, pulmonary involvement was mentioned in the 
majority of cases 

Gasti ointeshnal System — ^All our patients complained of anorexia, 
and 8 had nausea and vomiting These symptoms usually persisted for 
one or two days , however, m 1 case vomiting lasted for eight days even 
though only small amounts of fluid were given orally This patient also 
experienced postcibal vomiting twenty-five days after admission, and this 
persisted until the time of discharge, eight days later Nausea and vomit- 
ing were recorded frequently by other investigators Abdominal pain 
was prominent in 2 cases This was vague and referred to the epigas- 
trium and right upper quadrant Diarrhea of one day’s duration was 
present in 1 case , constipation was not recorded m any case Derrick ^ 
reported constipation as being a prominent feature of the disease, and it 
was also present in 33 <5 per cent of 143 patients m a series reported by 
another author Robbins and Ragan observed a feu patients with 
gastrointestinal complaints, including diarrhea 

Headache — Headache was reported as the outstanding symptom of 
Q fever by many authors It was described as severe and persistent 
Robbins and Ragan described the headache as mainly frontal with 
retro-orbital pain on movement of the eyeballs, Avhile nuchal pain was 
most frequent in other instances ® Shepard stated that none of 33 
patients mentioned headache until directly questioned and even then most 
said that they had not had this symptom As stated previously, 2 
patients experienced headache as the initial sj'mptom, and 11 patients 
suffered from it at^some time during their illness Headache was severe 
and persistent, lasting an average of six days, with the longest duration 
fourteen days The headache was frontal m those cases in which the 
location was recorded Codeine was often necessary for relief 

Newologic Findings — Two of 11 patients complained of dizziness, 
while 1 had this as the initial feature of his disease Stupor and con- 
fusion were noted m 2 cases , restlessness and insomnia were commonly 

19 Footnote 1 and footnote 3 a, c, d and t 

20 Footnote 1 and footnote 3 a, h and » 
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observed during the acute stage of the disease Derrick^ observed 
drowsiness and stupor in his most severely ill patients and classified 
these patients as showing the typhoidal type of the disease These 
observations were consistent with those in other reported cases 

Miscellaneous Symptoms — Epistaxis was noted in 1 case, but it was 
not severe and was of short duration Fiequency and burning on urina- 
tion were observed m 1 case We have the impression that most of our 
patients lost some weight during hospitalization, but the weight loss was 
recorded in only 1 case, m this case it was 22 pounds (10 Kg ) Photo- 
phobia was present m 2 cases All these symptoms, except frequency 
and burning on urination, were mentioned infrequently in other reports 
However, Derrick^ observed photophobia as a common symptom in 
his cases 
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Chart 3 — Incidence of s> mptoms 


Physical Findings — The significant observations on physical exami- 
nation in Q fever are usually scant Six of our 12 patients appeared in 
acute distress on admission Four appeared moderately ill, and 2 seemed 
to be well Four of the patients were described as having flushed facies 
Three had a light yellow— coated tongue A slightly injected pharynx 
was observed in 8 patients, a condition which was described in other 
series The conjunctivas were congested in 2 patients Stiffness of 
the neck was seen m3 of 15 cases by Hornibrook and Nelson®^ and 
was also observed by Robbins and Ragan Moderate nuchal spasm was 
observed m 2 of our patients Lymph nodes were palpable in 5 of our 
patients, however, this condition was rarely recorded in other reports 
Splenomegaly and hepatomegaly were not observed in any of our patients 
and have been found to be rare in Q fever A cutaneous rash was 
present in 4 of our patients at some time during the illness It was 
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present in only 1 patient on admission and was described as a fine 
confluent red rash involving the face, chest, shoulders and back It faded 
rapidly in two days The remaining 3 patients had been given penicillin, 
and in 2 of them the skin manifestations were probably a sensitivity 
reaction to the antibiotic A typical rash is unusual in Q fever, but 
Derrick ^ described its presence in 1 of 7 patients Physical findings on 
examination of the chest were usually slight They were completely 
absent in 2 patients with pneumonitis In 7 patients with pneumonitis 
there were fine crepitant rales, in 5, bronchial breath sounds, in 2, 
increased vocal fremitus, and in 1, impaired resonance and respiratory 
lag These conditions persisted for four to six days after admission, 
however, in 1 patient thoracic abnormalities persisted until the eighteenth 
day Signs when present were always over the area of pulmonary 
involvement Hornibrook and Nelson reported absence of thoracic 
abnormalities m 15 cases of pneumonitis Fine rales were observed in 
most reported cases In another series a friction rub was found in 5 of 
15 patients with pneumonitis In most patients these findings were 
transient Derrick ^ did not consider pneumonitis as part of the disease 
m his original report An apical systolic murmur was recorded in 2 
cases Abdominal tenderness with moderate distention and costo- 
vertebral tenderness were found m 1 each of our patients Derrick^ 
reported the presence of jaundice m 1 patient 

Convalescence — Convalescence was usually rapid after patients were 
admitted to the hospital They became relatively asymptomatic from six 
to fifteen days after admission, with an average of 10 9 days How- 
ever, residual weakness and fatigue persisted m 5 patients, in 1 lasfang 
for three months after discharge from the hospital One patient com- 
plained of postcibal nausea and occasional vomiting of about one month’s 
duration after discharge The average duration of hospitalization was 
19 2 u. ys One patient recently returned to the hospital, nine months 
after unset of illness, complaining of fever, malaise and muscular pains , 
the complement fixation test for Q fever elicited a positive reaction in a 
titer of 1 64, and his temperature on admission was 100 F , no other 
cause for his illness could be ascertained Robbins and Ragan reported 
a protracted course m severe cases and an average hospitalization of 
twenty-two days Femstem, Yesner and Marks observed an average 
duration of illness of four days Derrick ^ stated that convalescence was 
variable and recovery was not complete m some cases for as long as five 
months Arthritis, orchitis and epididymitis were observed as late 
complications m one series,® and ascites, jaundice, pedal edema and heart 
failure were reported in cases from Australia 


21 Footnote 3 a, b and c 
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LABORATORY OBSERVATIONS 

Blood — Several blood counts were done in all our cases The red 
blood cell count was never above 5,000,000 on entry, and in only 2 did 
it leach that figure at any time during hospitalization Five patients had 
a count below 4,000,000 on one occasion each, usually about four days 
after admission One patient had 2,040,000 red blood cells per cubic 
millimeter on admission, but the count rapidly became normal without 
specific theiapy The white blood cell count varied between 3,600 and 
14,200 Seven patients had a white cell count below 6,000 on at least 
one occasion, and only 5 had an elevation of the white blood cells above 
10,000 during hospitalization A dififerential count showed the neutro- 
phils above 70 per cent in all cases on entry, while the lymphocytes were 
below 25 per cent There was an increase in the percentage of lympho- 
cytes in all patients, and on recovery the number of these cells usually 



Chart 4 — Initial leukocyte counts 


approximated that of the neutiophils The sedimentation rate wt^^''ele- 
vated in all patients and was above 25 mm per hour in 9 These obser- 
vations are consistent with those i eported by othei authors 

Uime — Albuminuria, 1 or 2 plus, occurred in 8 patients and dis- 
appeared when the temperature subsided A few cellular elements and 
casts were found in most instances Occasional albuminuria has been 
reported in all other series 

Roenfgenogiams of the Chest — The pneumonitis of Q fever presents 
a variable roentgenologic picture A patchy infiltration was present in 
6 of our patients, a diffuse homogeneous density in 2 and a fine confluent 
infiltration in 1 Any one or several lobes may be involved in the 
process In our patients the middle and lower lobes of the right lung 


22 Footnote 1 , footnote 3 a, b, and c , footnote 5 
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were involved in 3 , the lower and middle lobes of the right lung, in 2 , 
the upper lobe of the right and of the left lung in 1, and the upper lobe 
of the right lung, the upper lobe of the left lung and the lower lobe of the 
left lung separately, in 1 case each On repeat roentgenograms made four 
to eight days after admission, an increase in the extent of involvement 
was noted in 7 cases Regression of the pulmonic infiltration occurred. 


Table 1 — Roentgen Changes Observed m Paitenis with Pneumonitis 
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Table 2 — Results of Laboratory Studies 


Procedure 
Roentgenograms 
Blood cultures 
Serologic tests 
Spinal tap 

Sputum examination 
Flectrocardiogram 
Urinalysis (albumin) 

Liver function tests 
Malarial smears 
Cold agglutination 
Heterophile agglutination 
Agglutination for Brucella A 
Agglutination for typhoid A 
Agglutination for paratyphoid A 
Agglutination for tularemia 
Well Felix test 
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usually by the twelfth to the sixteenth day However, in no case did the 
roentgenogram of the chest taken at the time of discharge show com- 
pletely normal conditions One patient was folloAved with chest 
roentgenograms at regular intervals for three months after discharge, and 
residual increased vascular markings were noted during that entire period 
The roentgen findings were interpreted as being consistent Avith an 
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atypical pneumonia in 7 cases and as a pneumonic consolidation in 
2 cases Robbins and Ragan i eported pulmonary involvement m 
190 of 266 cases They stated that the lower lobes were more frequently 
involved and that a minimal effusion was noted in 4 of 51 cases Our 
observations and the persistence of the pneumonic process are consistent 
with other reports, but Femstein, Yesner and Marks stated that in 102 
of 147 cases of pneumonic involvement, the roentgenogram of the chest 
levealed normal conditions after an average of 10 8 days 

Othc) Lahojatoiy Studies — Spinal puncture with examination of 
fluid was done in the 2 cases with nuchal rigidity Dynamics and chemi- 
cal constituents were normal and culture negative In the infrequent 
reports of this examination in other series the results of spinal fluid 
examination have been negative Studies of sputum in 8 cases showed 
the usual flora in 6, minimal growth of Aspergillus in 1 and Klebsiella 
pneumoniae 'type B in 1 Results of hepatic function tests done in 3 
cases were normal in 2, 1 patient had an icteiic index of 10 8 and 
increased urobilinogen in the urine on three examinations Electi ocardio- 
grams were made in 6 cases , 5 showed no abnormalities, and 1 showed 
left axis deviation Routine and cold agglutination tests, Wassermann 
tests, heterophile agglutination tests, Weil-Felix tests, smears for malaria 
and blood cultures were done m the majority of our cases, and results 
were reported as negative 


DIAGNOSIS 

The diagnosis of Q fevei depends on the demonstration of a positive 
reaction following a negative one or a significant rise, fouifold or greater, 
m the complement fixation titer of the patient’s serum Blood for this 
determination should be drawn as soon as possible, preferably before the 
ninth day of illness and again fourteen to twenty-one days later Aggluti- 
nation tests for Q fever weie first described by Burnet and Freeman® 
at the time of the discovery of this disease The complement fixation 
reaction becomes positive usually after the ninth day of illness How- 
ever, in 1941 Bengtson reported that m the complement fixation test 
the antibodies were present in human serum thirteen days after the onset 
of the fever The titer of the serum increased in twenty -two to twenty- 
three days and she found a titer of 1 32 in 2 of 13 cases on the three 
hundred and eighty-fifth and three hundred and fifth day respectively 
after onset A rise in titer in the complement fixation test, however 
mild the disease, is regarded as definite evidence of Q fever The 
diagnoses in our cases, as in all other reports, were made by this sero- 
logic test However, in some epidemics demonstration of the nckett- 

23 Bengtson, J A Complement Fixation m Q Fever, Proc Soc Exper Biol 
& Med 46 665-668, 1941 

24 Smadel, J J , Snyder, M J , and Robbins, F C Vaccination Against Q 
Fever, Am J Hyg 47 71-81, 1948 Burnet and Freeman ® 
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sial organism by inoculation of guinea pigs confirmed the diagnoses 
The Weil-Felix reaction was negative in our cases, as in other reported 
series 

The admitting diagnoses were atypical pneumonia m 6 cases , 
atypical pneumonia, probably Q fever, in 1 case, fever, origin undeter- 
mined, m 2 cases, influenza m 2 cases, and lobar pneumonia in 1 case 
Q fever was listed as a disease to be ruled out in 3 other patients 
Infectious mononucleosis, malaria, pyelitis, infectious hepatitis, brucel- 
losis, poliomyelitis, meningitis and rheumatic fever were listed as 
possibilities in various cases These diseases were also considered 
initially in other reports ^ Grip, infection of the upper respiratory 
tract, bronchitis, gastroenteritis and tuberculosis were initial diagnoses 
in other series 

One patient showed a definite psychotic reaction for three days during 
the height of the illness This case will be reported elsewhere 

, INCIDENCn 

Since September 1947 all patients admitted to the Medical Service 
of Birmingham Veterans Administration Hospital with an influenzal 
syndrome, atypical pneumonia or fever of undetermined origin were 
tested routinely for Q fever complement fixation immediately after admis- 
sion and fourteen da} s or longer after the first test The tests were per- 
formed at the Hondo 0 Fever Laboratory of the United States Public 
Health Service, at Hondo, Calif , and since early 1948 in duplicate by 
our own laboratory and the laboratory at Hondo W e tested 93 patients 
with these diagnoses between Sept 4, 1947 and Jul} 31, 1948, when the 
compilation of this report was terminated Among these 93 there were 
20 with positive agglutination reactions for Q fever (21 5 per cent) , 
hence it is obvious that the incidence of Q fever among patients seriously 
enough ill to be hospitalized with illness simulating influenzal syndrome, 
atypical pneumonia or fever of undetermined origin during this period 
of approximately eleven months was astoundingly high From Aug 1, 
1948 to June 15, 1949, a similar period of approximately eleven months, 
we performed agglutination tests foi Q fever on the serums of 201 
patients with similai diagnoses and have obtained positive results in only 
6 cases (2 98 per cent) Even admitted that the per cent difference in 
incidence of this disease during these two like periods was influenced 
possibly by the greater number of patients tested during the latter eleven 
month period, we feel that the difference in the numbers of patients 
with diagnoses of Q fever during these two periods is significant Other 

25 Irons, J V , Murphy, J N , Jr , and Wolfe, DM Q Fever in the United 
States Serological Observations in an Outbreak Among Stock Handlers and 
Slaughterhouse Workers, JAMA 133 819-820 (March 22) 1947 
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reports of this disease in the literature refer to its as occurring in epi- 
demics, but the groups of diseased persons described ere compact and 
had similar exposure to the infective agent Our patients came from 
widely separated areas in Los Angeles County These facts tend to 
support a conclusion that Q ferer may occur m epidemic form during 
certain periods and surely the incidence is so high during such periods 
that It commands attention among communicable diseases of epidemio- 
logic inteiest 

MORTALITY 

The mortality rate of Q fever is less than 1 per cent We had no 
deaths from this disease at this hospital Hornibrook and Nelson^’ 
reported 1 death among 15 patients Tyo hi others died of Q fever 
during the Texas epidemic m 1946 There have probably been two 
deaths fiom Q fever m Los Angeles County The gross observations 
at aulops}^ in 1 of these cases have been published 

With the increase in the incidence of Q fever, methods of prophy- 
laxis m persons with possible exposure by reason of occupation have 
been studied In one report of a laboratoiy outbieak^“ it was found 
that Rocky Mountain fever vaccine may give some protection against 

0 fever Guinea pigs showed a definite resistance to the infection 
after vaccination, the duration of fever vas shorter, and the mortality 
rate was decreased from 40 to 80 per cent to 2 per cent In 28 vaccinated 
human patients complement-fixing antibodies were piesent in a sig- 
nificant titer 

TREATMENT 

The management of Q fever at this hospital was similar to that 
reported in other places Supportive therapy, wdnch included forcing of 
fluids and use of analgesics, ivas administered in all cases Intravenous 
administration of fluids was considered to be necessary in 6 cases, being 
given for an average of five days, with a duration of sixteen days in 

1 case Antispasmodics for the control of abdominal ciamps were 
administered to 3 patients Four of our patients received both sulfon- 
amides and penicillin , 3 received sulfonamides alone , 3 received penicillin 
alone, and 2 received no chemotherapy or antibiotic therapy Wlien 
penicillin and sulfonamide drugs were given, they w^ere administered foi 
an average of 6 6 and 4 3 days respectively No significant beneficial 
results were observed with these drugs Our observations are con- 
sistent with results as reported by other workers Paraaminobenzoic 
acid, because of its beneficial effect in other rickettsial diseases, has 
been tried and has proved of little or no value Expeimientally, strepto- 
mycin has been observed to exercise a rickettsiostatic action on the 
growth of R burneti in the yolk sacs of fertile eggs and to lower the 


26 Footnote 3 a, c and t 
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mortality rate m guinea pigs inoculated with highly virulent suspensions 
of R burneti In a reported case of Q fever treated with streptomycin, 
clinical improvement was attributed as possibly due to the use of this 
drug-® A new antibiotic, aureomycin hydrochloride, has been shown 
to display exceptional curative powers m experimental Q fever in 
animals It has been used m several cases of human Q fever and has 
been noted to exert a beneficial effect in some cases However, it is not 
possible at present to evaluate conclusively tlie role of this drug in the 
therapy of Q fever Aureomycin to be effective has to be employed 
early in the disease, prior to the time that the diagnosis can be established 
by serologic study Hence, it has to be used empirically However, 
even in those cases in which the drug is effective in conti oiling or 
aborting the disease, it does not interfere with antibody formation, 
therefore a positive serologic diagnosis may be made even if the patient 
has become as 3 miptomatic 

In conclusion, it may be stated that Q fever is a protean disease, 
acute in character but with a variable course with widespread distribution 
throughout the U S and probably the world It is probably caused 
by a rickettsial organism Dairy farm and other animals probably 
served as a reservoir for the infection and transmission is probably an 
air-borne mechanism It presents no definite distinguishable clinical 
features, and diagnosis depends on a high index of suspicion in any 
epidemic of acute illness and on a positive serologic reaction The 
utilization of prophylaxis and specific therapy will probably be of benefit, 
however, these measures are still in the investigative stage 

SUMMARY 

A brief review of the literature concerning 0 fever is presented 

Twelve cases of Q fever with positive serologic stud}'^ are sum- 
marized 

Clinical features of Q fever as observed in these cases are presented 
and compared to the reports from the literature of other cases of Q 
fever 

Therapy for this disease is discussed briefly 

The incidence of Q fever was 21 5 per cent in a group of hospitalized 
veterans admitted with the diagnosis of influenzal syndrome, at 3 '^pical 
pneumonia or fever of undetermined origin during an eleven month 
period (1947-1948) In a similar eleven month period (1948-1949) 
the incidence was 2 98 per cent in patients admitted with similar 
diagnoses 

9 

27 Huebner, R J , Hottle, G A , and Robinson, E B Action of Strepto- 
mycin in Experimental Infection with Q Fever, Pub Health Rep 63 357-362, 1948 

28 Rosove, L , West, H E, and Bower, A G Q Fever Case Treated with 
Sti eptomvcm, Am Int Med 28 1187-1193, 1948 



PATHOLOGY OF SUBCHRONIC ATROPHY OF THE LIVER 

Comparison with Laennec's Cirrhosis 
MOGENS BJORNEBOE, MD 

AND 

FLEMMING RAASCHOU, MD 
COPENHAGEN, DENMARK 

TPXETAILS have already been published of a considerable number of 
fatal cases of chronic hepatitis ^ in Denmark during the years 
1944 to 1947 The pathoanatomic picture corresponded to what was 
described in earlier literature as subchronic atrophy of the liver, ^ 
synonyms for which were subacute diffuse necrosis of the liver, sub- 
acute yellow atrophy of the liver, toxic cirrhosis and necrotic hepatitis 
The aim of this work is to give a detailed description of the pathologic 
changes in the liver in this rare disease on the basis of data obtained 
from considerable postmortem material 

We found it of interest to make a comparison with the cases of 
Laennec’s cirrhosis in which autopsies were made during the same 
period, since subchronic atrophy of the liver offers clinically a number 
of points of similarity with Laennec’s cirrhosis 

As a few biopsies of the liver were made, we endeavored to solve 
the problem of whether it is possible with the aid of biopsy at an early 
stage of the disease to distinguish subacute atrophy of the liver from 
acute hepatitis and from cirrhosis of the liver 

This study was supported by a grant from the King Christian X Fund 
From the Pathological Institute (Dr S Petri, Director and Chief Anatomist) 
and the Third Medical Department (Dr Poul Iversen, Physician in charge), 
Kommunehospitalet 

1 (a) Bjdrneboe, M, and Brj^chner-Mortensen, IC Prognosis in Acute 

Hepatitis, Ugesk f lieger 107 715-718, 1945 (&) Jersild, M Increasing Fre- 

quency of Chronic Hepatitis, ibid 107 819-822, 1945, Infectious Hepatitis with 
Subacute Atrophy of the Liver, New England J Med 237 8-13, 1947 (c) 
Alsted, G Studies on Malignant Hepatitis, Am J M Sc 213*257-267, 
1947 (d) Bi^rneboe, M , Jersild, M , Lundbsek, K , Hess-Thaysen, E, and 

Ryssing, E Incidence of Chronic Hepatitis in Women in Copenhagen, 
194445, Lancet 1 867-868, 1948 

2 Bergstrand, H Ueber die akute und chronische gelbe Leberatrophie mit 
besonderer Berucksichtigung ihres epidemischen Auftretens m Schweden im 
Jahre 1927, Leipzig, Georg Thieme, 1930 
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Finally, on the basis of both groups of material, we tried to discover 
whether there is a connection between the size of the liver at autopsy 
and the occurrence of various symptoms, especially that of hepatic 
insufficiency 

Only scanty leports concerning the pathology of subchronic atrophy 
of the liver have been published In Bnglit’s work,® a typical case of 
the disease was described, but Marchand ^ was the first to recogni/e its 
relation to acute atrophy of the liver Wilson and Goodpasture® 
described a single case and refeired to older publications dealing with 
the subject ® Bergstrand “* discussed, in his work on acute and chronic 
atiophy of the liver, 150 cases of these diseases Eleven of them in 
which there were symptoms of the disease over a period of three months 
were presumably of the same nature as those described in this report 
In the years following, a few similar cases \\ ere described Lucke ^ 
reported in 1944 that among 125 fatal cases of hepatitis there were 7 of 
more than three months’ duration from tlie first s}mptom until death 

In a condition of subchronic atrophy, the liver is as a rule greatly and 
uniformly reduced in size (fig 1) The surface is smooth or wrinkled, 
and in cases of longer standing it is nodular It is yellow and red In the 
yellow parts the surface is domed, and in the red parts it is depressed 
On the surface of the section, yellow “islands” are to be seen, separated 
by the red, depressed parts Under the microscope it is found that the 
liver parenchyma has completely disappeared in the red parts, wheie 
there are only vessels and connective tissue infiltrated w ith inflammatory 
cells with some “proliferation of the bile ducts ” The yellow “islands” 
consist of cells of the liver parenclijuna, to some extent with degenerative 
and necrotic changes The trabecular structure is indistinct 

3 Bright, R Reports of Medical Cases Selected with a View of Illus- 
trating the Symptoms and Cure of Diseases by a Reference to Morbid Anatomy, 
London, Longman [and others], 1828, p lOS, plate 6 

4 Marchand, F Ueber Ausgang der acuten Leberatrophie in multiple 
knotige Hyperplasie, Beitr z path Anat u z allg Path 17 206-219, 1895 

5 Wilson, J D , and Goodpasture, E W Yellow Atrophy of the Liver 
Acute, Subacute and Healed, Arch Int Med 40 377-385 (Sept 27) 1927 

6 MacDonald, S , and Milne, S L Subacute Liver Atroph}’-, J Path 
& Bact 13 161-173, 1909 Mallory, F B . Cirrhosis of the Liver Five Dif- 
ferent Types of Lesions from Which It May Arise, Bull Johns Hopkins Hosp 
22 69-75, 1911 Miller, J, and Rutherford, A Liver Atroph}', Quart J 
Med 17 81-100, 1923 Pratt, J H , and Stengel, A Toxic Cirrhosis Result- 
ing from Acute Liver Atrophy, Tr A Am Physicians 41 100-110, 1926 
Strauss, H Ueber subacute Leberatrophie mit Aszites und dessen Beziehungen 
zur Leberzirrhose, Deutsche med Wchnschr 46 487-488, 1920 

7 Lucke, B The Pathology of Fatal Epidemic Hepatitis, Am J Path 
20 471-527, 1944 
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MATERIAL 

Snhchomc Atiophy of the Livei —The material consisted of 108 
cases 111 which autopsies were performed at the pathologic institute of 
Kommunehospitalet during the period from Jan 1, 1944 to Jan 1, 1948 
Only 6 subjects were men, wheieas 102 were women This considerable 
preponderance of women, which was shown by Ryssing ® to exist in a 
previous study, could not be explained The age range of the dead sub- 
jects IS shown in figure 2 It can be seen that tlie curve in the case of 



Fig 1 — Cut surface of the liver of a woman of 71 with subchronic atrophy 
of the liver of five weeks’ duration 


women rises steeply after the forty-fifth year, a circumstance which 
could not be explained 

With legard to the distiibution of the material within the period 
from 1944 to 1948, it must be noted that autopsies were performed in 
78 of the 108 cases between June 1945 and October 1946 

There are included m this group all cases in which the macroscopic 
picture corresponded to that of subchronic atiophy of the liver In very 

8 Ryssing, E Hepatitis in Copenhagen, Ugesk f lieger 110 1099-1102 

1948 
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few cases the diagnosis was in some doubt, as forms were noted which 
were in a state of transition toward Laennec’s cirrhosis In 1 instance 
chronic atrophy was even seen in one lobe of the liver and Laennec’s 
cirrhosis in the othei By far the greater part of the material showed, 
however, a typical and uniform appearance 

Laennec’s Ouhosis — ^This material consisted of all cases of Laen- 
nec’s cirrhosis (portal cirrhosis) in wdiich autopsies were made at 
Kommunehospitalet in the period from January 1944 to January 1948, or 
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Fig 2 — Age and sex distribution in subchronic atrophy of the liver 
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t^ears 

Fig 3 — Age and sex distribution in Laennec’s cirrhosis 


76 cases in all (cases of biliary cirrhosis or chronic stasis of the liver 
were excluded) X Thirtvrthree subjects were women and ^ men, a dis- 
tribution between the sexes essentially different from that in subchronic 
atrophy of the liver The age range is shown in figure 3, which indicates 
that the maximum incidence fell within the age gioup of 60 to 80 No 
definite difference was seen between the distributions for men and 
women, nor did there appear to be any definite distinction in the age 
ranges in subchronic atrophy of the liver and in Laennec’s cirrhosis 
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On examination of the postmortem records from 1928 to 1947 
inclusive (fig 4), it was clearly seen that the number of cases of 
Laennec’s cirrhosis had been relatively constant over those years 
(about 20 per year m 900 to 1,000 autopsies), whereas the number of 
cases of subchronic atrophy of the liver showed an enormous increase 
beginning m 1944, formerly, this type had appeared only sporadically 
With regard to the distribution between the sexes, it can be seen that, 
whereas Laennec’s cirrhosis had formerly occurred mainly m men (fig 4) , 
111 the years 1944, 1945 and 1946 a relatively larger number of cases 
were recorded among women We shall deal with this situation m more 
detail later m this report 

PATHOLOGIC ANATOMY 

Maaoscopic Anatomy — Weight of the Liver In 28 autopsies m 
cases of subchronic atrophy of the liver chosen at random (25 9 per cent 



/92t -30 -32 -3V 36 3f -W W -W i-S i/eor 


Fig 4 — Occurrence of ^ubchronic atrophy of the liver (columns on the right; 
and Laennec’s cirrhosis (columns on the left) in postmortem material of Kommune- 
hospitalet in the years 1928 to 1947 Shaded areas indicate female patients 

of the total cases of this condition), the weight of the liver was measured 
In 7 instances it weighed less than 700 Gm , m 14 between 700 and 900 
Gm and m 7 over 900 Gm In other words, there was a pronounced 
reduction of the liver parenchyma (the normal weight is 1,450 to 1,750 
Gm«) 

Size of the Liver In all autopsies, the measurements of the liver 
were given in the three planes We multiplied these three figures 
together to form an estimate of the volume of the liver, knowing full 
well that that value could be at most only an approximate figure 
for the cubic content (hereinafter called the volume index) In figure 
5 IS shown the relation between the weight of the liver and the volume 
index m the 28 cases mentioned previously, a close correlation was 

9 Tumen, H J Anatomy and Physiology of the Liver, in Bockus, H L , 
and others Gastro-Enterology, Philadelphia, W B Saunders Company, 1946, 
vol 3, p 1 
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noticed, and for that reason we later felt ourselves at liberty to use the 
volume index as a measurement for the size of the liver 

In figure 6 is the distribution according to the volume index for 104 
cases of subchronic atrophy of the hvei and 73 cases of Laennec’s 
cirrhosis Subchronic atrophy of the liver entails, as a whole, a con- 
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Fig S — Relation between weight and volume index of the liver in 28 cases 
of subchronic atrophy of the liver 
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Fig 6 — Volume index of the liver for 104 cases of subchronic atrophy of the 
liver and 73 cases of Laennec’s cirrhosis The shaded areas indicate death from 
hepatic coma 


siderably greater reduction of the liver than Laennec’s cirrhosis In 
48 per cent of the cases of subchronic atrophy of the liver there was a 
volume index below 2,000, whereas in only 25 pei cent of those of 
Laennec’s cirrhosis was there a volume index below the figure 
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Carcinoma of the Liver Five instances of primary carcinoma of the 
liver (6 6 per cent of the total) and 4 of hepatomas were observed among 
the subjects with Laennec’s cirrhosis, whereas neither disorder was 
observed among 108 with subchromc atrophy of the liver Berk and 
Lieber observed primary carcinoma m 4 5 per cent of the subjects with 
cinhosis of the liver, whereas 67 per cent of those with primary carcinoma 
of the liver also had cirrhosis of the liver 



Fig 7 — Biopsy specimen of the liver of a woman of 56 with subchromc atrophy 
of the liver, taken after two months’ duration of symptoms The duration of 
the disease to death was four and one-half months 

Cholelithiasis Among the subjects with Laennec’s cirrhosis there 
were 21 (28 per cent) with gallstones (2 of these had undergone 
cholecystectomy directly before death), whereas 20 (18 5 per cent) of 
the subjects with subchromc yellow atrophy of the liver had gallstones 

10 Berk, J E, and Lieber, M M Primary Carcinoma of the Liver in 
Hemochromatosis, Am J M Sc 202 708-714, 1941 
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In all instances m subchronic atrophy of the hvei this disorder is a 
matter of small pigment stones, presumably formed during the course 
of the disease The cases in which the diagnosis was assumed before- 
hand to be biliary cirrhosis were not included in the material The 
figures were scarcely higher than could be expected according to the 
age range and the sex distribution of the types of material 



Fig 8 — Biopsy specimen of the liver of a woman of 45 ^\lth subchronic 
atrophy of the liver, taken after one and tliree-quarters months’ duration of 
symptoms The duration of the disease to death was fourteen months 


In both groups of material, a few patients had perihepatitis as a 
sequela 

11 Snell, A M Fundamentals in the Diagnosis of Jaundice, JAMA 

138 274-279 (Sept 25) 1948 

12 Scheel, V Studies on Cholelithiasis, Ugesk f Iseger 73 1756-1774, 

1911 Hansen, S Cholelithiasis, ibid 84 405-421, 1922 Wollesen, J M 

Pregnancy and Gallstone Formation, Thesis, Copenhagen, 1940 
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Microscopic Anatomy — Biopsy of the liver was cairied out accord- 
ing to the method of Iversen and Roholm in 8 of the 108 cases of sub- 
chronic atrophy of the liver Biopsy was undertaken after one, one and 
one-fourth, one and one-half, one and three-fourths, two, three, six and 
fourteen months of jaundice, respectively The findings were the same 
in all instances and can be characterized as violent hepatitis (figs 7, 8 and 
9) The trabecular plan was indistinct A number of the parenchyma 



cells appeared strikingly large, with large nuclei An intense infiltra- 
tion of inflammatory cells was found in the periportal spaces, as well as 
interstitially m the parenchyma The connective tissue m the periportal 
spaces was considerably increased in quantity Bile pigment was found, 
mainly intr acellular ly, in the form of fine granules, but various accumu- 


13 Iversen, P, and Roholm, K An Aspiration Biopsy of the Liver, with 
Remarks on Its Diagnostic Significance, Acta med Scandinav 102 1-16, 1939 
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lations of bile pigment were also found in the form of elongated globules 
There was nothing in the microscopic appearance of the liver in the cases 
of subchronic atrophy of the liver which distinguished it fundamentally 
from that in the cases of severe acute hepatitis, but in no instance of 
benign hepatitis did we find such great changes (especially in connection 
with intralobular cell infiltration) at such a late stage after the inception 
of the disease (fig 9) 

OtJie? Findings — Icterus By far the greater number of patients 
with subchronic atroph}'’ of the liver died with icterus (94 of 105 patients, 
or 90 per cent), whereas only 11 patients died without icterus and had 
never had icterus at any stage of the hepatic disease Compared with 
this figure, only 30 (41 per cent) of 74 patients with Laennec’s 
cirrhosis had icterus at the time of death This coincides with the fact 
that loss of hepatic function dominates the pathologic picture to a 
greater extent in subchronic atrophy of the liver than in Laennec’s 
cirrhosis 


Table I — Disordcts in Cases Complicated iviili Ascites 



Cases of 



Subchronlc Atrophy Cases of Daenncc’s 

Disorder 

of the Elver 

Cirrhosis 

Esophag-eal varices 

40 (50%) 

23 (72 5%) 

Splenic enlargement 

44 (55%) 

22 (55%) 

Hjdrothora\ 

35 (IS 7%) 

17 (42 5%) 

Edema of the legs 

48 (C07c) 

25 (C2 5%) 

I umbar edema 

■37 (40 2%) 

' 


As regards the degree of icterus there was also a difference, since 
one half of 94 patients having icterus together with subchiomc atrophy 
of the liver had an icterus index (Meulengracht) above 40, whereas 
only one third of 30 patients uith Laennec’s cirrhosis had an index 
above 40 (the index was reckoned at the time of death) 

Ascites Ascites was found at the autopsies of SO patients (74 1 
per cent) with subchronic atrophy of the liver, whereas only 40 patients 
(54 per cent) with Laennec’s cirrhosis had ascites As regards the 
degree of ascites, the distribution among the patients was as follows 8 
(10 per cent) had less than 0 5 Jiter of fluid, 48 (60 per cent) had 
between 0 5 and 2 liters and 24 (30 per cent) had over 2 hteis The 
percentage distribution was the same among the patients with Laennec’s 
cirrhosis 

It IS apparent from table 1 how often patients with subchronic atrophy 
of the liver or Laennec’s cirrhosis complicated with ascites had the 
following disorders at the time of autopsy esophageal varices, splenic 
enlargement, hydrothorax and edema of the legs and of the lumbar region 
The cause of ascites in portal cirrhosis is generally considered to be 
partly portal hypertension and parti)'- low colloid osmotic pressure 
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This hypothesis was first presented by Iversen In an earlier study 
with Brun/®^ we investigated the colloid osmotic pressure m subchronic 
atrophy of the liver in order to determine the pathogenesis of ascites in 
this disease We found that all patients with ascites and edema had a 
colloid osmotic pressure below 220 to 240 mm of water, whereas those 
without ascites and edema had a higher colloid osmotic pressure Since, 
in addition, ascites usually occurs at the same time as edema of the legs 
and since ascites may completely disappear, it was concluded that low 
colloid osmotic pressure was the most essential factor m the pathogenesis 
of ascites It is still believed that low colloid osmotic pressure is the 
essential cause of ascites occurring m subchronic hepatitis In this 
series, however, postmortem findings showed that esophageal varices also 
appeared m 50 per cent of the cases of subchronic atrophy of the liver 
with ascites A certain degree of portal hypertension must therefore 
exist m this disease A closer analysis of the figures shows that 
esphageal varices are more frequent m Laennec’s cirrhosis, just as their^^ 
degree of development is greater in this disease, as will be indicated 
Thus there can be no doubt at all that portal hypertension is more 
developed in Laennec’s cirrhosis than m subchronic atrophy of the liver 

Splenic Enlargement Splenomegaly m the chronic diseases of the 
liver IS thought, in general, to be caused by poital hypei tension , McNee,^® 
however, stated that the enlargement can arise on a toxic basis The 
possibility that splenomegaly may be due to immunization processes 
must also be taken into consideration Subchronic atrophy of the liver 
IS presumably a virus infection, and the occurrence of splenomegaly m 
infectious diseases and experimental immunization is a well known 
phenomenon 

In our postmortem material, of the subjects with subchronic atrophy 
of the liver 54 (50 per cent) had splenic enlargement, whereas it was not 
apparent m 54 Of the subjects wuth Laennec’s cinhosis, 56 per cent 
cent had splenic enlargement 

14 Iversen, P Untersuchungen uber die Ascitespathogenese, Klin Wchnschr 
7 2001-2004, 1928 

15 Bjdrneboe, M , Brun, C, and Raaschou, F Colloid Osmotic Pressure 
in Chronic Hepatitis, Arch Int Med 83 539-546 (May) 1949 

16 McNee, J W Liver and Spleen Their Clinical and Pathological Asso- 
ciations, Brit M J 1 1111-1116, 1932 

17 (a) Heilman, T, and White, G Das Verhalten des lymphatischen 

Gewebes wahrend eines Immunisierungsprozesses, Virchows Arch f path anat 
278 221-257, 1930 (&) Rich A R Acute Splenic Tumor Produced by Non- 

Bacterial Antigens, Proc Soc Exper Biol & Med 32 1349-1351, 1935 (c) 
Bjdrneboe, M , and Gormsen, H Experimental Studies on the Role of Plasma 
Cells as Antibody Producers, Acta path et microbiol Scandinav 20 649-692, 
1943 
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With regard to the degree of splenic enlargement observed at 
autopsy in subchronic atrophy of the liver, 33 subjects had a slight 
degree of splenic enlargement (the volume was greater than 12 by 8 by 4 
cm ) Twenty had moderate splenic enlargement, the volume being 
greater than 15 liy 10 by 6 cm , and only 1 patient had a large degree of 
splenic enlargement, with a rmlunie greater than 20 by 12 by 8 cm 
The distribution was the same in among the patients with Laennec’s 
cirrhosis, which in itself is remarkable, since it is presumed from the 
foregoing data that portal hypertension is more developed in Laennec’s 
cirrhosis 

Thirty-two of the 54 patients with splenic enlargement (51 8 per 
cent) did not have esophageal varices This figure permits the assump- 
tion that there really are causes of splenic enlargement apart from portal 
hypertension Splenic enlargement without esophageal varices appeared 
in only 24 per cent of the subjects with Laennec’s cirrhosis, if one 
assumes that there are only the three aforementioned causes of spleno- 


Table 2 — Degree of Severity of Esophageal Vances 


Degree 

Oases of 

Subclironic Atrophy 
of the Liver 

Oases of Laenncc's 
Oirrhosis 

(+) 

1 ( 21%) 

1 ( 2%) 

+ 

2C (W 2%) 

1C (38%) 

++ 

IS (37 6%) 

16 (3C%) 

+++ 

3 ( C 2%) 

10 (24%) 


megaly, splenic enlargement arising on a toxic or immunologic basis 
plays a smaller part in Laennec’s cirrhosis than m subchronic atrophy 
of the liver 

Nearly all patients with subchronic atrophy of the liver and splenic 
enlargement had ascites at the same time (44 patients, or 81 5 per cent), 
whereas onlj'^ 23 of 41 patients (56 per cent) with Laennec’s cirrhosis 
had ascites at the same time as splenic enlargement 

Esophageal Varices Esophageal varices were found in 48 subjects 
(444 per cent) with subchronic atrophy of the liver and in 42 (58 per 
cent) with Laennec’s cirrhosis Only 1 subject (0 9 per cent) with 
subchronic atrophy of the liver died after rupture of the varix with 
hematemesis, whereas 5 (6 6 per cent) with Laennec’s cirrhosis died 
after rupture This difference, too, indicates the greater degree of portal 
hypertension in patients with Laennec’s cirrhosis, as do the figures in 
table 2, giving the degree of severity of esophageal varices for the two 
conditions 

Hydrothorax The occurrence of hydrothorax in hepatic diseases 
IS an argument for the existence and importance of low colloid osmotic 
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pleasure if diseases of the heart, kidneys and lungs are excluded 
Forty-two subjects (38 9 per cent) with subchronic atrophy of the liver 
and 24 subjects (32 per cent) with Laennec’s cirrhosis had hydrothorax 
, Of the 42 subjects AMth subchronic atrophy of the liver, 13 had 
unilateial and 29 bilateral hydrothorax Twenty of these had under 0 5 
liter of fluid, 21 between 0 5 and 1 liter and 1 over 1 0 liter Of the 
subjects with Laennec’s cirrhosis only one fifth had more than 0 5 liter 
Thus, as regards the degree of hydrothorax, a considerable difference 
IS to be found between the two diseases 

A pronounced correlation exists between the occurrence of hydro- 
thorax and that of ascites and edema, which points to the fact that low 
colloid osmotic piessure is a cause of ascites and edema Of 42 subjects 
with subchronic atrophy of the liver and hydrothorax, 40 (95 3 per cent) 
had ascites at the same time, the great majority of these (69 per cent) 
had edema of the legs 

Edema of the Legs and the Lumbar Region Information about the 
occurrence of edema of the legs m subchromc atrophy of the liver was ^ 
given in 98 instances In 52 patients (53 1 per cent) edema of the legs 
was observed during hospitalization , 92 4 per cent of these had ascites 
and 55 8 per cent hydrothorax 

Lumbar edema was observed m 29 (41 9 per cent) of 93 patients in 
whom the symptoms had been observed Of these, 94 5 per cent had 
ascites and 52 8 per cent hydrothorax Similar figures were recorded 
for patients with Laennec’s cirrhosis These figures indicate a close 
connection between ascites and edema 

Hemorrhagic Diathesis An indication of a tendency toward hemor- 
rhage was found at autopsy m 70 patients (64 8 per cent) with sub- 
chronic atrophy of the liver Localization occurred in the following 
organs, m order of decreasing frequency the pleura (43 patients), the 
pericardium (32), the endometrium (25), the intestines (17), the skin 
(13), the endocardium (8), the nose (4), the ovaries (1), the meninges 
( 1 ) and the bile ducts ( 1 ) 

Twelve patients (16 per cent) with Laennec’s cirrhosis had a hemor- 
rhagic tendency, thus, there exists a distinct difference between the 
diseases in this particular 

Since the prothrombin concentration was decreased in all patients 
with subchromc atrophy of the liver and hemorrhagic tendency, it is 
reasonable to assume that the hemorrhages are due to the decreased pro- 
duction of prothrombin in the liver, which is another indication that 
hepatic insufficiency is far more pronounced in subchromc atrophy of 
the liver than m Laennec’s cirrhosis 
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Among other causes of hemorrhagic tendency m hepatic diseases, 
thrombopenia must be mentioned and, especially so far as uterine 
hemorrhages are concerned, proliferation hemorrhage on the basis of 
the increased appearance of estrogens in the blood in cirrhosis of tl\e 
liver 

Disorders of the Gastrointestinal Tract Gastric ulcer occurred in 
11 (10 2 per cent) of the cases of subchronic atrophy of the liver As 
a rule, completely fresh ulcers or erosive gastritis were concerned, in 
no case was there a chronic gastric ulcer There is therefore little 
doubt that these gastric ulcers arise as a result of the disease of the liver 
This connection has been suggested before, among other factors, by 
Schmtker and Hass In this series, with Laennec’s cirrhosis 19 per 
cent of 72 patients had gastric ulcer 

Of all the patients with hepatitis, 9 died of hematemesis and melena , 
only 1 of these had rupture of esophageal varices, whereas bleeding from 
the stomach m the others was due to gastric ulcer In 2 cases the source 
of hemorrhage could not be established at autops}’- 

Among those with Laennec’s ciirhosis only 2 patients (26 per cent) 
with gastric ulcer and hematemesis w'ere observed and 2 -with cancer of 
the stomach 

Lucke ^ mentioned that he found phlegmonous enteritis m the ileocecal 
part of the intestinal tract in 15 per cent of cases of acute yellow^ atrophy 
of the liver There ivas no case with this complication m our epidemic 

Disorders of the Cerebrum The brain was examined micro- 
scopically 111 8 cases of subchronic atrophy of the liver In all edema of 
the brain was observed, and in 2 degeneration of the ganglion cells 
ivas noted Lucke ^ observed similar edema of the brain in acute yellow 
atrophy of the liver and perivascular and meningeal lymphocytic infiltra- 
tions m 15 per cent of the patients m his series Decourt, Bertrand, 
Guillaumm and Gruner similarly stated the opinion that edema of the 
brain and degeneration of the ganglion cells play an important part in 
hepatic coma m acute yellow atrophy of the liver 

18 King, R B Blood Picture in Portal Cirrhosis of Lner Report Based 
on One Hundred Cases, New England J Med 200 482-484, 1929 

19 Biskind, M S , and Biskind, S R Effect of Vitamin B Complex Defi- 
ciency on Inactivation of Estrone in the Liver, Endocrinology 31 109-114, 1942 

20 Schmtker, M A , and Hass, V G M A Histological Study of the 
Liver in Patients Affected with Peptic Ulcer, Am J Digest Dis 1 S37-S43, 
1934 

21 Microscopic examinations of the brains were made by Dr Erna 
Christensen 

22 Decourt, J , Bertrand, I , Guillaumm, C D, and Gruner, J Icteie 
aigu apjmetique avec atrophie jaune aigue du foie Role de I’oedeme cerebral dans 
la pathogenic du coma terminal. Bull et mem Soc med d hop de Pans 
62 33-37, 1946 



BJ0RN]^BOE-RAASCHOU— SUBCHRONIC ATROPHY OF LIVER 947 


These changes must be assumed to be the underlying pathoanatomic 
cause of the neurologic symptoms in the clinical picture In our material 
the symptoms were characterized by semiconsciousness to a varying 
degree over a period of sevei al days , no excitation or convulsions were 
noted 

Disorders of the Bone Marrow Material was previously published 
by one of us on sternal punctures in 15 cases of chronic hepatitis/*^ data 
on some of which aie included m the present material dealing with sub- 
chronic atrophy of the liver The results are given m table 3 

The concenti ation of serum globulin was determined by the method 
of Hennques and Klausen The normal limits by this method are 
1 7 to 3 1 Gm pel hundred cubic centimeters Gormsen indicated 
that by far the largest number of normal persons have less than 1 per cent 
of plasma cells m the sternal marrow but that amounts up to 3 per cent 
can be seen under normal conditions It can be deduced from the table 
that there is a tendency toward the increase of plasma cells m the sternal 


Table 3 — Concenti atton of Plasma Cells m Sternal Marrow and of Serum 
Globulin ill 15 Cases of Chrome Hepatitis 


Case 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Plasma cells, per cent of 
nucleated cells 

45 

4 

4 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

1 

1 

Serum globulin, Gm /lOO cc 

5 5 

61 

38 

53 

51 

61 

29 

43 

45 

55 

32 

36 

41 

28 

2 


marrow among these patients, and that the concentration of seium 
globulin shows a tendency to become greater with the increasing quantity 
of plasma cells in the sternal mariow This discovery was compared with 
the hypothesis put forward by Bj^rneboe and Gormsen concerning 
the plasma cells as a place of production for the globulin of antibodies, 
and the opinion was formed that the investigations supported the view 
put f 01 ward previously,-' namely, that the increase of serum globulin 
in hepatitis is connected with the formation of antibodies Material 
on the basis of 24 sternal punctures undertaken in patients with chronic 

23 Bj^rneboe, M Serum Protein Variations in the Course of Chronic 
Hepatitis, Acta med Scandinav (supp 206) 130 392-398, 1948 Examinations 
of the sternal marrow were made by Dr H Gormsen 

24 Hennques, V , and Klausen U Untersuchungen uber den Serumalbumin- 
und Serumglobulingehalt des Serums unter wechselnden Umstanden, Biochem 
Ztschr 254 414-433, 1934 

25 Bing, J , Naeser, J , Rasch, G, and Roejel, K Serum Proteins in 
Normal People, Acta med Scandinav 126 351-369, 1946 

26 Gormsen, H Study of Bone Marrow, Thesis, Copenhagen, 1942 
Physicochemical Properties of Blood Changes in Serum Proteins , Reduction 
in Oxygen Saturation of Arterial Blood, Ann Int Med 9 690-711, 1935 

27 Snell, A M Effects of Chronic Disease of Liver on Composition and 
Physicochemical Propeities of Blood Changes in Serum Pioteins, Reduction in 
Oxygen Saturation of Arterial Blood, Ann Int Med 9 690-711, 1935 
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hepatitis in the same epidemic^® showed moderate hyperplasia of the 
marrow and a slight increase of plasma cells together with more or less 
pronounced erythroblastosis in a number of instances 

CLINICAL SURVEY 

Snbchiomc Atiophy of the Lwei — The duration of disease was 
known in 98 cases (90 7 per cent of all the material) Far more of these 
patients than of those with Laennec's cirrhosis can as a rule give an 
account of the duration of the disease On the average the duration was 
eight and two tenths months, the limits being one and thirty-two months 
(fig 10) In 48 cases (49 per cent) the duration was under five months , 
in 21 (19 5 per cent), it was over one year 

The disease begins with a preictenc phase, with anorexia, nausea, 
vomiting, lassitude and sometimes arthralgias Jersild showed that 
the preictenc phase is as a rule longer than in acute hepatitis 



Fig 10 — Duration of symptoms in subchronic atrophy of the liver 


The patients then become icteric The icteric phase is characterized 
in this disease by a high icterus index and long duration Often the 
icterus disappears, to recur later one or more times (in 55 cases there 
was 1 relapse, in 23, 2, in 9, 3, and in 5, more than 3) As a rule the 
patients die icteric, only 10 patients (10 per cent) had no icterus at 
autopsy These patients had had icterus at no other time during the 
course of the disease 

Ascites IS a frequent complication, appearing very late in the disease 
With the presence of ascites the piognosis as a whole is extremely poor, 
though a few patients do improve 

The duration of ascites was known in 49 cases (61 3 per cent) of 
those of subchionic atrophy of the liver The duration was 26 cases, 

28 Meulengracht, E , and Gormsen, H Blood and Bone Marrow in Infec- 
tive Subacute and Chronic Atrophy of the Liver, Blood 3 1416-1425, 1948 

29 Bj^rneboe, M Serum Protein Variations in Chronic Hepatitis and the 
Clinical Course of the Disease, Acta med Scandinav 132 170-180, 1948 
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less than one month, 13, less than two, 5, less than three, and 5, more 
than three 

A relatively large numbei of patients with siibchromc atrophy of 
the liver had at one time or another pains m the epigastrium or in the 
right upper quadrant of the abdomen Of 80 patients for whom infor- 
mation about this symptom was available, 36 (45 per cent) had pain 
The existence of pains was not related to the observance of the sequela of 
perihepatitis 

The clinical pictuie is also characterized by anorexia and lasbitude 
Edema of the legs and the lumbar region frequently occurs with ascites 
Sooner or later signs of hemorrhagic tendency arise and finally semi- 
consciousness, developing into coma 

Laboratory tests have shown that as a rule in this disease there are 
positive reactions to the Takata-Ara test and the thymol turbidity 
test and low serum albumin and high serum globulin,^® together with 
decreased prothrombin concentration in the blood, which is unaffected 
by the injection of water-soluble vitamin K preparations In a num- 
ber of cases there has been an increase of iron in the blood serum, 
decreased colloid osmotic pressure in the blood when ascites is present,’-® 
moderate anemia, often with an increase m the diameter of erythrocytes 
and a tendency toward leukopenia 

Causes of Death Nearly all patients with subchronic atrophy of the 
liver died of loss of hepatic function with hepatic coma Nine patients, 
as already mentioned, died of hematemesis and melena, 15 with pneu- 
monia as a complication and 6 of other causes (hemiplegia, barbiturate 
poisoning, acute pancreatic necrosis and complications following chole- 
cystectomy and gastric resection) 

We have attempted to i elate the frequency of heparic coma in sub- 
chronic atrophy of the liver and Laennec’s cirrhosis with the “volume 
index of the liver” which was calculated as indicated previously It is 
apparent from figure 6 that the volume index m subchronic atrophy of 
the liver always lies below 3,000, whereas only 63 per cent of the patients 
with Laennec’s cirrhosis had a volume index below 3,000 Hepatic coma 
appears, as already mentioned, as the cause of death of practically all 
patients with subchronic atrophy of the liver, whereas at most 43 per 
cent of the patients with Laennec’s cirrhosis died of hepatic coma It 
can be seen from figuie 6 that hepatic coma occurs mainly m the patients 
having the lowest volume index of the liver 

According to these data, it is presumably legitimate to relate small 
hepatic volume and hepatic coma, moreover, the relation appears to be 
fairly obvious 

30 Footnote 1, a, b and c 

31 Marner, I L The Thymol Reaction as a Liver Test, Acta med Scandinav 
131 180-192, 1948 
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No relation was found between the duration of symptoms and the 
volume index of the liver m subchronic atrophy of the liver 

Laennec’s Cmhosis — Evidence of previous syphilis was found m 16 
per cent of these patients, the corresponding figuie for those with sub- 
chronic atrophy of the liver was 2 8 per cent Alcoholism was observed 
m 8 per cent None of the patients with subchronic atrophy of the liver 
was addicted to alcohol Former icterus (i e , at least a year before the 
first s)'mptom of hepatic cirrhosis) was noted in 6 cases (8 per cent), 
whereas none of the patients with subchronic atrophy of the liver had had 
icterus previously This figure must certainly be taken as a minimum, 
since the case records were often incomplete on these points An indi- 
cation can be seen, however, of the well known fact that syphilis and 
alcoholism are found relatively often among patients with cirrhosis of 
the liver On this point, subchronic atrophy of the liver seems to differ 
from Laennec’s cirrhosis 

The duration of symptoms was evident m only 44 (58 per cent) of the 
cases of Laennec’s cirrhosis as against 90 7 per cent of those of sub- 
chronic atrophy of the liver, the information offered was in many 
cases uncertain It is characteristically difficult to determine the time 
of onset of the disease in Laennec’s cirrhosis, in contrast to subchronic 
atrophy of the liver In 23 cases (30 per cent) the duration of symptoms 
was under five months, in 7 (9 2 per cent) it was over twelve months 
Thus, no striking difference in the duration of symptoms was discovered, 
even though among the cases of Laennec’s cirrhosis there were 
relatively more with a duration of symptoms of five to twelve months 
There was information about the first symptom in 44 (58 per cent) of 
the cases In order of descending frequency, the first symptoms were 
as follows icterus, ascites, lassitude, dyspepsia, edema, pains in the 
legion of the liver, diarrhea and hematemesis Ten patients (9 women 
and 1 man) occupied an exceptional position in regard to symptoms, 
since the course of their illness corresponded completely to that of 
subchronic atrophy of the liver When these patients are not included 
m the material a different order is obtained in the symptoms mentioned, 
namely, ascites, edema, lassitude, dyspepsia, icterus, pains, diarrhea 
and hematemesis This order in regard to frequency corresponds more 
closely with what is generally indicated in the literature on the subject 

32 The distribution according to sex shows, as in other material in Laennec’s 
cirrhosis, a preponderance of men It is not especially marked, however As 
has already been mentioned, 10 patients occupied a special position in having 
a course of symptoms as in subchronic atrophy of the liver If these patients 
are not included in the material a sex distribution of 24 women and 42 men 
IS obtained, more closely related to the sex distribution of other series and to that 
of the material from previous years from Kommunehospitalet (fig 4) 
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The 10 patients with Laeiinec’s cirrhosis already mentioned, who 
clinically presented the appearance of subchronic atrophy of the liver, 
had symptoms the duration of which did not diffei fundamentally from 
the duration of symptoms m subchronic atrophy of the liver (5 patients, 
less than five months, 3 patients, moie than twelve months) Thus, we 
weie not able m our material to find a basis for the assumption pre- 
viously advanced that specially prolonged cases of subchronic atrophy 
of the liver present the appearance of Laennec’s cirrhosis pathoanatom- 
ically 

As mentioned pieviously, 40 (54 per cent) of the subjects had ascites 
when the autopsy was made The duration was determined for only 21, 
of whom 7 had ascites less than one month, 6, less than two months, 
4, less than three months, and 4, more than three months On this 
point there was no difference in the two types of material In Laennec’s 
cirrhosis the occurrence of ascites is a very bad sign for piognosis, as 
IS well known 

In 20 cases there was evidence of pains in the epigastrium or m the 
right upper quadrant This numbei represents scarcely half the cases in 
which the sjunptom was known to exist In this factor there was no 
difference m the two types of materials 

Causes of Death Of the patients with Laennec’s cirrhosis, at most 
33 (43 per cent) died of hepatic coma, as previously mentioned It has 
already been stated that this is a considerably lower fiequency than in 
subchronic atrophy of the liver In 9 cases the diagnosis of coma was 
uncertain , in 8 of these an infection was found at the same time, and the 
death of the ninth patient was m connection with a cholecystectomy 

The other causes of death were as follows bleeding from esophageal 
varices, 5 patients , bleeding from gastric ulcer, 2 , primary cancer of the 
liver, 5 , portal thrombosis, 2 , cardiac insufficiency, 8 , cancer with 
different localizations, 6, resection for cancer of the stomach, 2, pneu- 
monia, 4, and different causes, 9 In the last group the causes were 
the following nephritis with uremia, tumor of the spinal cord, 
cholecystectomy complicated with peritonitis, fracture of the femur, frac- 
ture of the skull, cerebral hemorrhage and pulmonary embolism (1 
patient each) and prostatic hypertiophy with pyelonephritis (2 patients) 
Heart diseases m the material will be dealt with more closely As 
already indicated, 8 patients died of cai diac insufficiency The frequency 
of pathologic conditions of the heart was, however, much greater When 
the milder variations, such as a slight degree of coronary arteriosclerosis, 
cardiac hypertrophy or sequels to endocarditis, were disregarded the 
figures in table 4 were obtained 

33 Faber, M Note on Porto-Caval Anastomoses, Ugesk f Isesrer 108 928 
1946 
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In all, 46 patients (61 per cent) of the 76 with Laennec’s cirrhosis 
were found to have these variations This was a considerably higher 
frequency than in the cases of subchronic atrophy of the liver, in which 
the following variations were observed 

These variations were noted in 30 subjects in all (28 per cent) 
The most striking difference in the two groups of material with regard 
to these changes is the difference in the occurrence of caidiac hyper- 
trophy, which IS connected with the fact, established by Raaschou,®^ 
that there are strikingly few patients with arterial hypertension among 


Table 4 — Pathoanatoimc Changes w the Heart m Lacnnec’s Cirrhosis 


Change 

No of Cases 

Cardiac hypertrophy 

10 

Coronary arteriosclerosis 

25 

Occlusion of the coronnrj artcrj 

2 

Mitral stenosis 

2 

Aortic stenosis 

1 

Pericardial adhesions 

4 

Acute pericarditis 

4 

Subacute endocarditis 

1 

Sjphilitic aortitis 

S 

Mjocnrdial fibrosis 

1 


Table 5 — Pathoanatoimc Changes m the Heart 

of the Liver 

in Subchronic Atrophy 

Change 

No of Cases 

Cardiac hypertrophy 

2 

Coronary Arteriosclerosis 

25 

Occlusion of the coronary artery 

1 

Sequel to mitral endocarditis 

1 

Pericardial adhesions 

1 

Myocardial fibrosis 

2 


those with subchronic atrophy of the liver Among the subjects Avith 
Laennec’s cirrhosis, one third had arterial hypertension (as indicated by 
a systolic blood pressure of over 150), a figure which corresponds with 
normal findings in postmortem material within these age ranges 

On the whole, the impression was gained that the causes of death in 
the subjects with Laennec’s cirrhosis were distributed, as might have 
been expected, among a set of people in this age group The impression 
was also given that only in a minority (especially those Avith the smallest 
livers) was hepatic disease a direct cause of death through hepatic coma, 
rupture of esophageal varices oi portal thrombosis Corresponding to 

34 Raaschou, F Blood Pressure and Heart Weight in Chronic Hepatitis, 
Nord med 42 1791-1795, 1949 
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this, the diagnosis m subchronic atrophy of the liver is nearly always 
made during life, while only in 23 (29 per cent) of the cases of 
Laennec’s cirrhosis was cirrhosis suspected before autopsy 

COMPARISON OF SUBCHRONIC ATROPHY OF THE LIVER AND 

laennec’s cirrhosis 

The differences, apart from the appearance of the liver, in the patho- 
logic picture and the clinical aspect of subchronic atrophy of the liver 
and Laennec’s cirrhosis may be briefly summarized 

1 Nearly all patients with subchronic atrophy of the liver are women, 
whereas there is a preponderance of men as far as Laennec’s cirrhosis 
IS concerned 

2 The impression is obtained that portal hypertension is more 
pronounced in Laennec’s cirrhosis than in subchronic atrophy of the liver, 
since the esophageal varices are more frequent and more pronounced 
in Laennec’s cirrhosis, just as the frequency of rupture of the varices 
IS greater in this disease 

3 It IS our opinion that the low colloid osmotic pressure dominates 
the clinical picture more m subchromc atrophy of the liver than in 
Laennec’s cirrhosis, since the frequency of ascites and the degree of 
hydrothorax found at autopsy are greater in subchromc atrophy of the 
liver than in Laennec’s cirrhosis 

4 Pronounced impairment of hepatic function is more frequent in 
subchromc atrophy of the liver, as may be seen from the fact that 
hemorrhagic tendency and death from hepatic coma are far more 
frequent in this disease than in Laennec’s cirrhosis 

The size of the liver, expressed as its volume index, is on the aver- 
age smaller in subchromc atrophy of the liver than in Laennec’s cir- 
rhosis, which presumably is the cause of the greater frequency of hepatic 
coma in the former The frequency of hepatic- coma is greater m subjects 
with “Laennec’s cirrhosis with a low volume index than in those with 
a high volume index, which also supports this assumption 

5 In addition, the following factors are allied with these differences 
1 A greater frequency of syphilis, alcoholism and icterus in anamnesis 
(i e , more than a year before the first symptom) occurs in Laennec’s 
cirrhosis 2 Gallstones and heart disease (especially cardiac hyper- 
trophy) occur m gieatei frequency in Laennec’s cirrhosis (primary 
carcinoma of the liver and hepatomas do not occur at all in subchromc 
atrophy of the liver, in contrast to Laennec’s cirrhosis) 3 In the 
great majority of cases of subchromc atrophy of the liver evidence as 
to the duration of symptoms can be obtained from the patient, whereas 
this happens far less often m Laennec’s cirrhosis 4 Laennec’s 
cirrhosis was not diagnosed during life in three quarters of the cases. 
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but since 90 per cent of patients with subchionic atrophy of the liver 
have jaundice during life this condition can usually be recognized clini- 
cally as a hepatic disease 5 The frequency and degree of enlarge- 
ment of the spleen are identical in subchronic atrophy of the liver and 
Laennec’s cirrhosis However, there are more cases of enlaigement of 
the spleen without esophageal varices in subchronic atrophy of the liver 
To sum up, one may state that subchronic atrophy of the liver leads 
to a greatei degree of i eduction of the liver parenchyma than does 
Laennec’s cirrhosis From the clinical point of view, a greater fre- 
quency of symptoms of loss of hepatic function and a greater frequency 
of death from hepatic coma are m accord with this conclusion 

SUMMARY 

The cases of subchronic atiophy of the liver described in the literature 
up to the time of writing have been chiefly isolated cases appearing in 
case materials of acute )'’ellow atroph}'^ of the liver 

The present work is based on autopsy material consisting of 108 
cases of subchronic atiophj'’ of the hvei and 76 cases of Laennec’s 
cirrhosis 

Material — Subchronic Atrophy of the Liver The material consisted 
of 108 subjects (6 men and 102 women) on whom autopsy was under- 
taken from Jan^ 1, 1944 to Jan 1, 1948 Practically all the patients 
died after their fortieth year 

Laennec’s Cirrhosis The material consisted of 76 subjects (43 men 
and 33 women) The age range corresponded to that m subchronic 
atrophy of the liver 

Frequency An examination of the collected postmortem material 
at Kommunehospitalet from 1928 to 1947 inclusive showed that the 
number of cases of Laennec’s cmhosis was more or less constant, 
whereas instances of subchionic atrophy of the liver appeared only 
sporadically before 1944 ' ^ 

Pathologic Anatomy — The macroscopic and microscopic pathologic 
anatomy of the disease is described according to the literature 

The microscopic anatomy of the liver on biopsy coiiesponded to 
that of acute hepatitis of severe degree 

The weight of the liver in most cases was found to be reduced to 
below half the normal weight 

A fairly exact coi relation was found between the weight of the 
liver and the volume index of the Iwer (determined by multiplication 
of the three dimensions) 

The volume index of the liver in subchionic atrophy of the liver 
showed a smallei variation than that in Laennec’s cirrhosis The reduc- 
tion of the liver paienchyma was generally moie pronounced in sub- 
chronic atrophy of the liver 
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Icteius appealed in 90 pei cent of the patients with suhchionic 
atrophy of the liver at the time of death, whereas 10 per cent died 
without icterus and without having had icteius at any stage of the dis- 
ease Only 41 per cent of the patients with Laennec’s cirrhosis had 
icteius at the time of death 

Ascites occuired m 741 per cent of the patients with subchronic 
atiophy of the livei and in 54 per cent of those with Laennec’s cirrhosis 
No difference m the degree of ascites was observed in the two diseases 

The pathogenesis of ascites is discussed, and it is emphasized that 
the 1 educed colloid osmotic pressure is regarded as the dominant factor 
m subchronic atrophy of the liver The occurrence of mild esophageal 
vaiices in half the cases, however, indicated that slight portal hyper- 
tension also occuis m this disease 

Enlargement of the spleen was a symptom which appeared with 
equal fiequency (in about half the cases) m these diseases, the degree 
of enlargement of the spleen was also identical Enlargement of the 
spleen without esophageal varices was somewhat more frequent in 
subchronic atrophy of the liver, which is expiessive of the fact that 
enlargement of the spleen arising on a toxic or immunologic basis may 
possibly play a greater part m this disease than in Laennec’s cirrhosis 

Esophageal varices were found m 44 4 pei cent of the subjects with 
subchronic atrophy of the liver and in 58 pei cent of the subjects with 
Laennec’s cirrhosis In the lattei disease they were more pronounced 
This, togethei with the moie frequent occuirence of lupture of vaiices 
111 Laennec’s cnrhosis, indicated that poital hypertension is more pro- 
nounced in the latter disease 

Hydrothorax was of almost equal fiequency at the time of death in 
the two diseases (it occuiied in 38 9 pei cent of the subjects with sub- 
chionic atrophy of the hvei and in 32 pei cent of those with Laennec’s 
cinhosis) Greatei degrees of pleuial eflusion were found m subchiomc 
atrophy of the liver than m Laennec’s cirrhosis In subchiomc atroph)- 
of the liver theie is a pronounced coii elation between the occurrence 
of hydrothoiax and that of ascites and edema, which supports the 
assumption that low colloid osmotic piessure is a cause of ascites and 
edema 

Edema of the legs was found at death to be ot equal frequency in 
these diseases (it occuiied in at least half the cases') 

A hemorrhagic tendency was obseived fai oftenei m subchronic 
atrophy of the liver than m Laennec’s cirrhosis (in 64 8 per cent of 
the subjects as against 16 per cent) This difference in frequency is 
related to the reduced piothiombm content of the blood and to the 
more frequent occurrence of loss of hepatic function in subchronic 
atrophy of the liver 
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Gastric ulcer was found in 10 2 per cent of subjects with subchronic 
atrophy of the liver and in 2 6 per cent of th6se with Laennec’s cirihosis 
In many instances the ulcers bled and caused hematemesis and melena 
In the microscopic examination of the brain in subchronic atrophy 
of the liver, cerebral edema and, in some cases, degeneration of the 
ganglion cells were discovered 

When the sternal marrow was examined, a slight tendency toward 
inciease was observed in the plasma cells 

Hepatomas and primary carcinoma of the liver were not found at 
all 111 the subjects with subchronic atrophy of the liver, whereas they 
appeared m some with Laennec’s cirrhosis 

Gallstones appeal ed less often in subchronic atrophy of the liver than 
111 Laennec’s cirrhosis 

Chmcal Aspects — Subchronic Atrophy of the Livei The duiation 
of the symptoms m the present series vas on the average eight and 
two tenths months, varying from one to thirty-two months The course 
of the disease is characterized b}' a long preicteric period and by an 
icteiic phase which consists of several ivaves of icterus in succession (in 
37 cases there was more than 1 relapse of icterus in the course of the 
disease) Ascites occurs late in the disease In more than half the 
cases in which evidence was given of the duration of ascites, there was 
at most one month between the occurrence of ascites and death Pams 
m the epigastric region oi in the right upper quadrant were noted in 
barely half the cases Edema occurred as a rule at the same time as 
ascites, sooner or later a hemorrhagic tendency appeared, and finally 
semiconsciousness developed into coma Nearly all the patients forming 
the material died of hepatic coma (9 died of hematemesis and melena, 
15 with complicating pneumonia and 6 of other causes) The frequent 
occuirence of hepatic coma and of small volume index of the liver are 
related to each other 

Laennec’s Cirrhosis Syphilis, alcoholism and previous icterus 
(occurring more than one yeai before the first symptom) were i 
frequent in anamnesis among patients with Laennec’s cirihosis i. 
among those with subchronic atrophy of the liver Evidence as to 
duration of the disease was given less often by patients with Laennec’s 
cirihosis than by those with subchronic atrophy of the liver In the 
cases in which such evidence was given, there was no certain difference 
in the duration of symptoms between tbe two types of material The 
initial symptoms were as follows, in order of decreasing frequency 
icterus, ascites, lassitude, dyspepsia, edema, pains in the region of the 
liver, diarrhea and hematemesis In Laennec’s cirrhosis there was 
a short interval between the occurrence of acites and death Pains 
in the region of the liver were noted with the same frequency as 
in the material for subchronic atrophy of the liver — in almost half of 
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the cases The cause of death was hepatic coma m 33 cases (43 per cent) , 
in 9 of these, however, the diagnosis of coma was uncertain The 
instances of coma occurred mainly among patients with a small volume 
index of the liver, which observation strengthens the assumption that it 
IS the reduction m quantity of hepatic cells which causes the loss of 
hepatic function The lemaimng causes weie distributed over a series 
of different diseases characteristic for the age groups included m the 
material There was a pronounced difference m the frequency of hyper- 
trophy of the heait m the two groups of material In Laennec’s cirrhosis 
hypertrophy of the heart was observed in one quarter of the subjects, 
whereas it was observed m only 2 of the 108 subjects with subacute 
atrophy of the liver This circumstance was presumably due to the 
fact that arterial hypertension is remarkably rare in patients with 
subacute atrophy of the liver 

To sum up. It can be stated that subacute atrophy of the liver leads 
to a greater degree of reduction of the liver parenchyma than does 
Laennec’s cirrhosis Clinically a greater frequency of symptoms of loss 
of hepatic function is in accord with this, as is a greater frequency of 
death from hepatic coma 



ANEMIA ASSOCIATED WITH CIRRHOSIS OF THE LIVER 

Study of Thirfy-Two Coses 
DR KEH-WEI HUANG 

AND 

DR HERNG-WEN WANG 
CHENGTU, CHINA 

M acrocytic anemia associated with cirrhosis of the liver has 
been repeatedi}’’ observed in Western countries Assuming that 
the function of the liver pla3's a part in normal erythropoiesis, Van 
Duyn stated the belief that the pathologic changes in that organ might 
be held indirectly responsible for the development of the macrocytic 
blood picture Davidson and Fullerton - suggested that the macroc3dic 
anemias of hepatic disease are caused by failure of the final stages of 
S3mthesis of the hemopoietic principle rather than 133^ failure to store the 
substance 

Goldhamer and his associates ® observed that an extract prepared 
post mortem from the liver of a patient nith cirrhosis and macrocytic 
anemia was ineffective m eliciting a hemopoietic response when admin- 
istered parenteraUy to a patient \\ ith i^ernicious anemia in relapse This 
observation with otlier experimental data led them to conclude that the 
specific hemopoietic substance might not be stored b3'’ a severel3' dam- 
aged liver or, even though stored, might not be delivered to the tissues 
Offering contrar3^ evidence was the work of Schiff and his asso- 
ciates, who prepared extracts from the livers obtained post mortem 
from 5 patients mth clinical hepatic disease There were 2 patients 
with portal cirrhosis, 1 with obstructive cirrliosis secondar3'’ to neoplasm 
of the hepatic duct, 1 with chronic passive congestion and 1 with exten- 
sive leukemic infiltration The extracts were administered intramuscu- 

From the Central University Medical School 

1 (o) Babonneix, L, and Tixier, L Gaz nied de Nantes 31 681, 1913 
(b) Van Duyn, J V Macrocytic Anemia in Disease of the Liver, Arch Int 
Med 52 839 (Dec) 1933 (c) Gamma, C Minerva med 6 797, 1926 (d) 

Naegeli, O Blutkrankheiten und Blutdiagnostik, ed 4, Berlin, Julius Springer, 
1923, pp 321, 304, 320 and 350 (e) Remen, L A4ed Klin 28 514, 1923 

2 Davidson, L S P, and Fullerton, H W Quart J Med 7 43, 1938 

3 Goldhamer, S M , Isaacs, R , and Sturgis, C C Am J M Sc 188 193, 

1934 

4 Schiff, L , Rich, M L, and Simon, S D Am J M Sc 196 313, 1938 
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larly to a suitably controlled group of patients with pernicious anemia 
in relapse Charactei istic reticulocytosis resulted, followed by an increase 
in hemoglobin concentration and m red cell count and by marked 
clinical improvement The 3 patients with cirrhosis had macrocytic 
anemia, whereas the type of anemia in the remaining 2 cases was not 
definitely determined The authors therefore concluded that the human 
liver may contain the specific hemopoietic principle even when it is 
the seat of extensive and protracted disease This holds true even in 
the presence of macrocytic anemia, strongly suggesting that the macro- 
cytic anemia associated with hepatic disease is not caused by failure 
of the liver to store the specific antianemic substance 

The fact that hepatic damage may be associated with macrocytic 
anemia is established , yet, the question of the mechanism of macrocytosis 
IS still not settled at the time of writing In China, cirrhosis of the 
liver is rather common It is hoped that this study of the anemia 
associated with the disease may throw some light on the macrocytosis 

MATERIAL AND METHODS 

The material consisted of 32 cases of typical cirrhosis of the liver, diagnosis in 
4 of which was verified by biopsy The hemoglobin concentration was determined 
with Sahli’s hemometer, the red corpuscle count, with the improved Neubauer 
bright line hemacytometer, the hematocrit reading, by Wmtrobe’s method, and 
the mean corpuscular diameter by the direct measurement method of Pnce-Jones 
on 500 corpuscles Sternal puncture was performed in 19 cases to determine the 
presence of the megaloblasts of Ehrlich 

DATA 

The anemia in all casts was of the normocytic type except in 2 (case 4 and 
case 32), in which there was macrocytosis with a mean corpuscular volume of 112 
and 114 cubic microns, respectively, and a mean corpuscular diameter of 8 023 and 
8461 microns, respectively In none of the 2 cases of macrocytic anemia or the 
17 in which a sternal puncture was made was the presence of a typical megaloblast 
observed, but in case 4 the presence of hyperplastic normoblasts was determined 
The details are presented in the accompanying table 

COMMENT 

Since the improved morphologic study of the red corpuscles 
developed, anemia has been classified into normocytic, microcytic and 
macrocytic types Whenever the mean corpuscular volume in a case of 
anemia is found to be greater than 94 cubic microns, the disease is 
macrocytic ° The cause is usually one of the following ( 1 ) lack of 
intake of the extrinsic factor of Castle, as in tropical macrocytic anemia , 
(2) absence of the intrinsic factor of Castle, as in typical pernicious 

5 Whitby, L E H , and Britton, C J C Disorders of the Blood, ed 4 
Philadelphia, P Blakiston's Son & Co, 1944, p 1450^ 
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anemia, (3) poor absorption of the hemopoietic principle, as in idio- 
pathic steatorrhea, (4) poor storage of the principle m the liver, as in 
cirrhosis of the liver, or (5) lack of utilization of the principle, as in 
the achrestic anemia of Israels and Wilkinson ® In short, all macroc}'tic 
anemias are supposed to be due to one single cause, that is, deficiency 
of the hemopoietic principle 

Recent developments, however, suggest that not all macroc}hic 
anemias are caused by such a deficiency According to this concept, 
two types may be distinguished 

One IS the megaloblastic type, which is due to deficiency of the 
hemopoietic principle This deficienc} results in abnormal erythropoiesis 
which gives nse to the production of megaloblasts of Ehrlich (partly 
or completely hemoglobinized cells two to four times the size of an 
ordinary normocyte, the nuclei of which, though larger than those of 
normoblasts, do not occupy so much of the cell area, are finely reticu- 
lated and stain faintly") and, in turn, to macrocytosis With liver 
therap} the megaloblastic hemopoiesis gives way to normoblastic hemo- 
poiesis, and the anemia and macrocytosis subside The diagnosis of 
this type of anemia should be based on the presence of macrocytosis 
and of megaloblasts in the bone marrow and the peripheral blood, and 
on a good response to liver therapy 

The other type is the macroc}tic anemia occurring in severe hemol- 
ysis, certain types of aplastic anemia or diseases of the Iner in which 
there is hyperplasia of the hemopoietic tissue evidenced by the presence 
of hyperplastic normoblasts, as described by Zanaty ® and Israels ® 
These are large cells, but never equal in size to the megaloblasts , their 
nuclei occupy most of the cell area, and the maturation of the nuclei 
always precedes that of the cytoplasm , namely, the cells undergo 
pyknosis before complete hemoglobimzation of the cytoplasm occurs, 
whereas the nuclei in megaloblasts are always less mature than the 
c 3 i;oplasm The presence of these cells in the bone marrow does not 
indicate a deficiency of the hemopoietic principle but an increased demand 
on the normal hemopoietic tissue, which, in response to the call, puts 
out the hyperplastic normoblasts, which, results in a slight or moderate 
degree of macrocytosis This macrocytic anemia is not improved b} 
liver therapy 

6 Israels, M C, and Wilkinson, J F Quart J Aled 5*69, 1936 

7 (o) Israels, M C G J Path & Bact 49*231, 1939 (&) Jones, O P , m 

Downey, H Handbook of Hematology, New York, Paul B Hoeber, Inc, 1938, 
vol 3, p 2061 (c) Schulten, H Die Sternalpunktion als diagnostische Methode, 

Leipzig, Georg Thieme, 1937, p 39 (d) Wintrobe, M M Clinical Hematology, 

Philadelphia, Lea & Febiger, 1942, p 63 

8 Zanaty, A F Lancet 2 1365, 1937 

9 Israels, M C G Lancet 2*207, 1941 
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It IS not easy to make a distinction between a inegaloblast and a 
hyperplastic normoblast, the latter frequently having been taken for a 
megaloblast For instance, Janet M Vaughan took such a hyper- 
plastic normoblast, observed in a case of leukoerythroblastic anemia, 
to be a megaloblast The close scrutiny of one smear, kindly given 
us by her, convinced us that the large cells were not megaloblasts We 
also saw 2 patients with these cells One had extremely severe, fatal 
macrocytic anemia of the aplastic l>pe, due to the toxic effect of sulfona- 
mide drugs and neoarsphenamine, which showed no response to the 
administration of iron or liver The other had Marchiafava-Micheh 
syndrome with macrocytosis which showed no definite response to 
liver therapy, but there was a spontaneous remission At first, we 
took these cells to be megaloblasts, but having read recent articles on 
them we believe they are hyperplastic normoblasts 

Although the distinction is sometimes difficult, the separation of 
these two types of macrocytic anemia (megalolilastic and h 3 ^perplastic) 
IS of practical A’^alue, for it clears away a good deal of confusion in 
hematology and helps one to understand better the mechanism of inacro- 
cytosis For instance. Hill and Hausmann,^^ in 1943, reported a case 
of macroc34ic anemia secondary to acute hepatitis and supposed to have 
been cured by liver extract Casual reading ma 3 ' convince one that 
that case supports the view that hepatitis causes deprivation of the 
hemopoietic principle and gn^es rise to megaloblastic anemia which 
responds to the administration of In^er extract The authors did not, 
however, determine the mean corpuscular volume of the red cells, though 
the color index was 1 37, they neglected the significance of the absence 
of megaloblasts of Ehrlich in the sternal marrow and of the slow 
response to the administration of liver extract (it took fift 3 ''-tAvo days 
to raise the red cell count from 2,300,000 to 4,400,000 Avith liver 
extract) These facts plus the knowledge of two t 3 'pes of macroc34ic 
anemia make us skeptical about the relation between this anemia and 
the deficienc 3 '’ of the hemopoietic principle Appreciating the differ- 
ence between the two types, Zanat 3 '^ ® stated the belief that achrestic 
anemia is a special form of aplastic anemia in which there is hyperplasia 
of the bone marrow, resulting in the production of large normoblasts, 
and that, of course, that type of macroc 3 ffic anemia does not respond 
to liver extract 

Our 32 patients all had normoc34ic anemia except 2, who had 
macroc34ic anemia but without the presence of megaloblasts m the 
marrow One of them, however, had hyperplastic normoblasts in the 

10 Vaughan, J M The Anaemias, ed 2, New York, Oxford University 
Press, 1936, p 139, plate 3, opposite p 158 

11 Hill, J N, and Hausmann, W Brit M J 2 262, 1943 
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marrow These cases strongly suggest that deficiency of the hemo- 
poietic principle is not of significance m the anemias associated with 
cirrhosis of the liver, for there would likely have been at least a few 
cases of megaloblastic anemia among the 32 should cirrhotic change 
interfere with the storage of the hemopoietic principle 

Wintrobe,^” m his book on “Clinical Hematology,” states “While 
it IS undoubtedly true that cirrhosis of the liver and pernicious anemia 
may sometimes occur m the same individual, this explanation cannot 
account for the majority of the cases of macrocytic anemia under dis- 
cussion [macrocytic anemia associated with disease of the liver] ” We 
quite agree with his view We believe that some examples of macro- 
cytic anemia associated with cirrhosis of the liver in Western countries 
are of the megaloblastic type, that is, due to a lack of the hemopoietic 
principle, and that they occur coincidentally with, but not as a result 
of, the damage to the liver, because we do not see such megaloblastic 
anemia associated with cirrhosis of the liver in China, where pernicious 
anemia is exceedingly rare and the anemia associated with the cirrhosis 
occurs in its uncomplicated form The other instances of macrocytic 
anemia associated with cirrhosis are the result of hyperplasia of the 
bone marrow, as exhibited in our 2 cases The cause for such hyper- 
plastic erythropoiesis is not yet known Heinle and others stated 
the belief that increased destruction of blood may play a role in the 
anemia of liver cirrhosis, and Tsai and his associates showed that 
congestion of the spleen causes increased fragility of the red cells 

In all cases of cirrhosis of the liver, the spleen is continuously much 
congested, it would be logical to conclude that anemia associated with 
cirrhosis is probably due to increased destruction of blood in the much 
congested spleen, which process perhaps does result in the majority 
of cases of normocytic and normochromic anemia In a small per- 
centage, however, in which the destruction is much exaggerated and 
the demand on the bone marrow is naturally intensified, the marrow 
may become hyperplastic and produce the large cells to make the anemia 
macrocytic A correlation between the degree of macrocytosis and the 
size of the spleen would be of interest 

Our observation may explain the apparent discrepancy between the 
report by Goldhamer and his associates ® on a case of cirrhosis of the 
liver associated with macrocytic anemia, in which the liver was proved 
to contain no hemopoietic principle, and a report by Schifl and his 

12 Wmtrobe, 7^, p 318 

13 One of us (K-w H ) has seen only 1 patient with typical megaloblastic 
anemia during eight years’ clinical experience in Chengtu Snapper, I Chinese 
Lessons to Western Medicine, New York, Interscience Publishers, Inc , 1941, p 264 

14 Heinle, R W , Gastle, W B , and Rose, F A Folia haemat 64 174, 1940 

15 Tsai, C , Lee, J S , and Wu, H Chinese J Physiol 15 165, 1940 
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associates * on cases of hepatic disease, in which the In^er was proved 
to have stored the principle satisfactorily No doubt, the case of Gold- 
hamer and his co-workers was one of cirrhosis complicated by per- 
nicious anemia in relapse, and the liver, of course, contained no such 
principle, whereas the cases of Schiff and his associates were probably 
uncomplicated examples of hepatic diseases, in which the liver, as in 
our 32 cases, did not fail to store the principle 

Therefore, one may conclude that damage to the liver, as in cirrhosis, 
probably does not interfere with the function of storage of the hemo- 
poietic principle or with the final stage of its synthesis, because it does 
not give rise to megaloblastic anemia and because the liver has been 
proved to have stored the principle satisfactorily^ Anemia occurring 
with cirrhosis of the liver is of the normocytic type in the majority of 
cases, but occasionally it is macrocytic, of the hyperplastic type The 
mechanism is not clear, but stasis of a great amount of blood in the 
enlarged spleen may cause increased destruction of blood and thereby 
may bring about a normocytic anemia, when the process is intensified, 
hyperplasia of the bone marrow may result in macrocytosis 

SUMMARY AND CONCLUSION 

Thirty-two cases of cirrhosis of the liver associated with anemia 
were studied hematologically The anemia in all cases was found to 
be normocytic except in 2, m both of which it was macrocytic, m 1 
of which the presence of the so-called hyperplastic normoblasts was 
established in the marrow and in none of which megaloblastic erythro- 
poiesis was observed 

The pathogenesis of macrocytosis associated with cirrhosis of the 
liver IS discussed 

Chronic damage to the liver as it occurs in cirrhosis probably does 
not interfere with the proper storage of the hemopoietic principle or 
with the final stage of its synthesis and therefore does not give rise 
to megaloblastic anemia 
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OINCE Gunther’s original description of acute porphyria as a clinical 

entity was published in 1911, a number of reviews^ have appeared 
on the subject Although porphyria and porphyrinuria have been asso- 
ciated with many toxic states and with other disease entities, the 
only reference in the literature to an association of acute porphyria with 
diabetes melhtus seems to be the statement, “ it has also been 

found in diabetes melhtus,” appearing in the section on porphyria in 
Duncan’s textbook ^ 

At the Albert Merritt Billings Hospital there are, at the time of this 
report, records of a total of 8 proved cases of acute porphyria, m 3 of 
which the diagnosis of diabetes melhtus was also substantiated In 
each case, the diabetes had been present for some years before symp- 
toms of porphyria appeared 

The apparently complete dissociation of pigment metabolism and 
carbohydrate metabolism makes it difficult to suggest an explanation for 
the curious concomitance of these two metabolic disorders 

From the Frank Billings Medical Clinic, University of Chicago, The School 
of Medicine 

1 (a) Dobnner, K , and Rhoads, C P The Porphyrins in Health and Dis- 
ease, Physiol Rev 20 416-468, 1940 (&) Mason, V R , Courville, C , and 

Ziskind, E Porphyrins in Human Disease, Medicine 12 355-439, 1933 (c) 

Nesbitt, S , and Watkins, C H Acute Porphyria, Am J M Sc 203 74-83, 1942 
(d) Waldenstrom, J Some Observations on Acute Porphyria and Other Condi- 
tions with a Change in the Excretion of Porphyrins, Acta med Scandinav 
83 281-316, 1934, (e) Studien uber Porphyria, ibid, 1937, supp 82, pp 1-254 
(f) Watson, C J The Porphyrins and Their Relation to Disease, in Christian, 
H A , and Mackenzie, J Oxford Medicine, New York, Oxford University Press, 
1921, vol 4, pt 2, p 228 

2 Duncan, G G Diseases of Metabolism, ed 2, Philadelphia, W B Saun- 
ders Company, 1947 
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REPORT OF CASES 

Case 1 — First Admission — M G , a man, married, a real estate agent aged 34, 
on entering the hospital had had paralysis of the arms and legs for two months 
History Three years before admission the patient had noted the onset of 
weakness and fatigue, with a loss of weight of 60 pounds (27 Kg ) in three months 
A physician found complete reduction of copper in the urine and diagnosed diabetes 
mellitus There had been no polydipsia, polyuria or polyphagia After four months’ 
trial on a diet the patient was given protamine zinc insulin, 30 to 35 units daily 
Glycosuria was fairly well controlled, and the patient was normally active The 
patient’s father was known to have had diabetes for ten years, but there was no 
other family history of the disease 

Four months before admission the patient took a long bus trip during which 
insulin was omitted for two days He became ill and was admitted to a hospital 
in acidosis, which was treated with fluids intravenously and large amounts of 
insulin Dunng Ins stay, paraldehyde sedation was given In a week he was 
discharged as improved 

On his return home his wife, who tested his urine, noted a reddish coloration 
of the urine which was almost continuous, though varying m degree After 
three days at home severe weakness, headache, nausea and vomiting developed 
and the patient was readmitted m coma, m which state he was said to have remained 
for several days in spite of the administration of large amounts of insulin Sub- 
sequently the level of blood glucose was said to have dropped abruptly to 27 mg 
per hundred cubic centimeters, at which time the patient’s legs and arms felt 
numb and he was almost unable to move them, although he retained good strength 
in the fingers and toes There was aphonia, but at times he could speak in a 
faint whisper For several days he was incontinent in feces and urine Exami- 
nation of the spinal fluid showed only a positive response to the Pandy test 
The patient was discharged but bedridden after six weeks, subsequently recovering 
enough motor power to sit up sometimes, but during the eight weeks before the first 
admission to the Albert Merritt Billings Hospital he was too weak to clear the 
mucus from his mouth and he complained of needle-hke pains m the extremities 
For two weeks he had nausea, vomiting, diarrhea and chills, and during the foui 
days prior to admission he was again incontinent of feces 

During the ten years prior to admission there had been exposure to lead 
paint when the patient worked as a building supervisor 

Physical Examination The temperature was 98 F and the pulse rate 130, 
and there were 28 respirations per minute The patient was an emaciated young 
adult man, unable to move his extremities, appearing acutely ill and breathing 
rapidly He could not speak or swallow and had no control over the sphincters 
of the bladder or rectum The ophthalmoscopic examination was noncontributory 
The skin was warm and moist There was dulness over the lung bases with 
many moist rales The heart was not enlarged, but the rate was rapid and the 
sounds were distant The pulse was weak The blood pressure was 90 systolic 
and SO diastolic The edge of the liver and the tip of the spleen were felt on deep 
inspiration The genitalia were normal, and the rectal examination was non- 
contributory There was some edema of the dorsal surfaces of the feet The 
extremities were markedly wasted and showed flaccid paralysis, with weak hand 
grasp and absence of reflexes The vibratory sense was absent A pinprick was 
discerned only as a “numb” feeling over the extremities 

Laboratory Examination The urine was often dark reddish brown and gave a 
positive response to the test with Ehrlich’s aldehyde reagent m dilutions as high 
as 1 256 The specific gravity ranged up to 1 025 Glycosuria was usually 
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minimal but sometimes severe, and there was occasional acetonuria A twenty- 
four hour specimen of the urine contained 0 011 mg of lead There were many 
white blood cells, and Aerobacter aerogenes was cultured , both the pyuria 
and the bacilluria cleared after sulfonamide therapy Hematologic examinations gave 
normal results except for leukocytosis of 28,000 to 32,000 cells per cubic millimeter, 
with 86 per cent polymorphonuclear leukocytes , the leukocyte count was subse- 
quently 12,000 to 15,000 The basal metabolic rate was minus 5 Roentgenograms 
of the chest and gallbladder were normal Three examinations of the spinal 
fluid were noncontributory The stools showed occasional occult blood The 
values for blood sugar were occasionally above 200 mg per hundred cubic centi- 
meters, once reaching 364 mg and a few times falling to hypoglycemic levels 
The levels for serum caibon dioxide and chlorides were normal, as was the pa, 
and the level for cholesterol was 210 mg per hundred cubic centimeters The 
concentration of plasma proteins was 6 40 Gm per hundred cubic centimeteis, 
with hypoalbummemia (3 26 Gm ) and hyperglobulinemia (3 14 Gm ) 

Course This first admission, of ten months’ duration, was marked by irrational- 
ity, abdominal pain, insulin reactions and convulsions in the earlier weeks and, 
subsequently, gradual improvement of the peripheral neuritis to a point where 
the patient could walk with a “walker ” There was frequent paresthesia of 
the limbs During more than half his stay the patient had a low grade inter- 
mittent fever with moderate leukocytosis, later this diminished somewhat He 
exhibited periods of unresponsiveness and had bizarre hallucinations and delusions 
such as “awaking m a pool of blood,” “having a brain in my back,” etc The 
diabetes was difficult to manage Alimentation proved a major problem, requiring 
tube feeding for long periods As the neurologic condition improved, the diabetes 
was controlled fairly well with 30 units of protamine zinc insulin and 15 units 
of crystalline zinc insulin each morning and 5 units of crystalline zinc insulin 
before supper There were a number of episodes of agonizing abdominal pain, and 
toward the middle of this admission, prior to the identification of porphyrins in the 
urine, the patient underwent laparotomy and appendectomy during which extreme 
hypermotility of the ileum and colon was observed 

Excess urinary porphyrins were demonstrated by red fluorescence in ultra- 
violet light after ether extraction of the urine and confirmed by spectroscopic 
examination After porphyrins were found in the urine, barbiturates were 
withheld The patient received brewers’ yeast, wheat germ oil, vitamin B prepara- 
rations and injections of crude liver extract solution® and was treated by physical 
therapy In the ensuing months, marked clinical improvement occurred, with a gain 
m strength, increased rationality and cessation of the abdominal pain After dis- 
charge, the patient’s motor power improved with the same regimen and he continued 
physical therapy at home, where he walked with crutches 

Second Admission — On readmission a year later, the patient was ambulatory 
with help He had generalized muscular weakness and atrophy, most pronounced 
at the distal joints (especially of the legs) but much less severe than before 
The biceps and triceps reflexes were fairly active, the patellar reflexes weak 
and the ankle jerks absent Sensation was normal in the arms, but there was 
a distal stocking hypalgesia and hypesthesia, with absence of the vibratory sense 
in the ankles Porphyrins were again demonstrated in the urine, and the patient 
had another attack of acute abdominal pain After discharge he had a “right-sided 
convulsion,” after which the right arm and leg became weaker than the left and 
he fed himself with the left hand There was a recurrence of progressive weakness, 
and there were episodes of agonizing pain in the abdomen and back 
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Third Admission — The patient was admitted for the third time two years after 
the first entry, with flaccid quadriparesis, distal paralysis, areflexia and hyperalgesia 
over the feet and legs and hypalgesia over the hands There were irrationality, 
delusions and hallucinations, including “having four eyes,” seeing the late President 
Roosevelt in the room, etc Again porphyrins were demonstrated in the urine 
Subsequently there was again improvement in motor power, and eventually the 
patient became able to walk without help For two years, during which he was 
not followed, there was no redness of the urine or abdominal pain 

Fourth Admission — ^The patient’s final admission, for what was thought to be 
tuberculosis with cavitation of the upper lobe of the right lung, was preceded by 
six months of cough and hemoptysis during which time he did not seek medical 
attention Previous roentgenograms had shown the chest normal Pneumothorax, 
performed elsewhere, had not achieved satisfactory collapse and there was subse- 
quent rupture of an adhesion, with hydropneumothorax, followed by empyema with 
hemolytic Staphylococcus aureus Fluid of a dirty brown color reaccumulated 
after numerous thoracenteses Tubercle bacilli were never demonstrated in the 
sputum or the pleural fluid Terminally, oliguria occurred and the diabetes was 
out of control The level of blood urea nitrogen rose to 59 mg per hundred cubic 
centimeters The level of serum phosphorus was 7 3 mg per hundred cubic centi- 
meters and that of serum calcium 72 mg The patient died during a clonic 
convulsion During this admission, porphyrins and porphobilinogen were inter- 
mittently present in the urine 

Diagnoses — A clinical diagnosis of porphyria and diabetes melhtus ^\as made, 
and the following conditions were diagnosed at autopsy pyopneumothorax 
of the right side with chronic interstitial pneumonitis, massive atelectasis of the 
right lung, compensatory emphysema of the left lung, chronic fibrous pleuritis of 
the right side, fine fibrous adhesions of the left apical region, ulcerative esophagitis, 
mild chronic pyelonephritis, decubitus ulcers m the left gluteal region and absence 
of the appendix 

Chemical Study — ^The study (by Dr H Kluver) of various organs, tissues 
and body fluids revealed large amounts of various etlier-soluble and ether-insoluble 
porphyrins, partly in the form of the zinc complex Further details will appear 
m another paper 

Case 2 — H S , a white man, an executive aged 53, with diabetes mellitus of five 
years’ duration, entered the hospital with the complaints of anorexia, loss of weight 
and dyspnea 

History — The diabetes had been regulated by diet alone until five months 
before admission when, because of a fasting blood sugar level of 150 mg per hun- 
dred cubic centimeters, the patient had been given 30 units of protamine zinc 
insulin each morning This was discontinued seven weeks later because of lower 
blood sugar levels Four months before admission, after having had several teeth 
extracted and having been given poorly fitting dentures, the patient had experienced 
the onset of loss of appetite, weakness and moderate exertional dyspnea, all pro- 
gressive up to the time of admission and accompanied by a 60 pound (27 Kg ) loss 
of weight Two weeks before admission he noted increased prominence of the 
veins of the forehead and intermittent darkness of tlie urine There was no edema of 
the ankles and no abdominal pain He had been taking pentobarbital sodium 
(nembutal®) each night and at the time of admission was taking 3 grains (0 19 
Gm ) of seconal sodium® each night because of insomnia The past Jiistory was 
significant in that he had had syphilis at 16, the disease was treated with “hip 
shots” for three years, at which time the response to serologic tests became 
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negative Tests of the blood and spinal fluid since the termination of treatment 
had been consistently normal Five years before admission, during exercise, the 
patient had been seized with severe precordial pain that radiated to the left arm 
and persisted, gradually diminishing in severity, until the following morning Two 
years before admission, while the patient was hospitalized elsewhere for weight 
reduction, a sudden severe pain developed in his neck An electrocardiogram at 
that time was said to have revealed a myocardial infarction, and he spent the 
subsequent six weeks in bed There was no history of angina pectoris The family 
history revealed that the patient’s mother had died at 59 of diabetes melhtus and 
nephritis, 3 sisters had died of cancer and 1 brother had disease of the coronary 
arteries 

Physical Evamtmhon — The temperature was 36 2 C (972 F ), the pulse rate 
was 100 and there were 20 respirations per minute The patient was a gray-haired, 
middle-aged man with evidence of marked recent weight loss, appearing chronically 
ill but in no acute distress There were 4 teeth remaining The chest was 
emphysematous in form A few inspiratory rales were heard at the base of the 
lungs The heart was slightly enlarged to the left, with a gallop rhythm The blood 
pressure was 150 systolic and 90 diastolic The liver was palpaple in the right 
upper quadrant, but the edge was not clearly felt The neurologic examination was 
normal Numerous small subcutaneous nodules were palpable over the abdominal 
wall The circulation times were prolonged. Proctoscopy was noncontributory 

Lahoratoiy Examination — On the patient’s admission the hemoglobin concen- 
tration was 16 5 Gm per hundred cubic centimeters, the red cell count was 
5,500,000, and the white cell count, 12,650 The urine was orange-red in color, 
having a specific gravity of 1 034, a 1 plus value for albumin, no reduction of 
Benedict’s solution, no acetone and a 2 plus reaction to Ehrlich’s test for uro- 
bilinogen Subsequently the test for porphobilinogen by the aldehyde reaction 
was positive, hence, it was assumed that porphobilinogen was mistaken for 
urobilinogen The reaction to the Kahn test for syphilis was negative on two 
occasions Specimens of the stools were negative for occult blood The basal 
metabolic rates were minus 19 and minus 5 A gastric analysis revealed free acid 
after the administration of histamine Roentgenographic studies showed a normal 
gallbladder, esophagus, stomach, duodenum and colon A roentgenogram of the 
chest revealed an enlarged heart (70 per cent oversize) and moderate basilar 
pulmonary congestion An electrocardiagram showed strain of the left ventricle 
and an intraventricular conduction defect Chemical studies of the blood showed 
the following values glucose concentration, 135 to 203 mg per hundred cubic 
centimeters , nonprotein nitrogen, 25 mg , serum carbon dioxide, 317 milhmols per 
liter , serum p-e., 7 41 , serum chlorides, 101 milliequivalents , serum cholesterol, 335 
mg , and esters, 253 mg , alkaline phosphatase, 5 1 Bodansky units , serum bilirubin, 
0 3 mg (direct), and 0 5 mg (total), and total plasma proteins, 6 42 Gm 
(albumin, 4 04 Gm , and globulin, 2 38 Gm ) The reaction to the thymol floccula- 
tion test was negative, and the value for cephalin flocculation was 1 plus The 
value for the urea clearance test of Van Slyke was 54 cc per minute, using the 
square root formula 

Course — Throughout the patient’s twenty-three day hospital stay, glycosuria 
was minimal or absent on a 1,650 calorie diet with 150 Gm of carbohydrate and 
no insulin Because of the persistence of symptoms involving the chest, the patient 
was digitalized beginning on the nineteenth hospital day He complained bitterly 
of insomnia, for which he received various combinations of pentobarbital sodium, 
phenobarbital and amobarbital sodium (amytal sodium®) for the first fifteen days 
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Fair sedation was eventually obtained with a combination of whisky and chloral 
hydrate Increased salivation was a prominent symptom The urine remained 
persistently a dark orange to an orange-red color On several occasions it was 
found by the aldehyde test to contain porphobilinogen Exposure to ultraviolet 
rays after ether extraction indicated excess porphyrins on one occasion At no time 
did the patient complain of abdominal pain No neurologic abnormalities were 
demonstrated, and no psychotic behavior occurred He had three to five bowel 
movements each day 

After discharge, the patient was followed in the outpatient clinic for six months, 
after which he did not return During that time, his urine remained dark m color 
On one occasion he was thought to show peculiar behavior He continued to have 
three to five bowel movements each day, and severe insomnia persisted in spite 
of the reinstitution of barbiturates 

Final Impression — The final impression was that this was a case of porphyria, 
diabetes melhtus and arteriosclerotic heart disease 

Case 3 — Fust Admission — S A , a housewife of 57, entered with pain and ten- 
derness of two years’ duration in the right upper quadrant of the abdomen and the 
right lower portion of the chest and complaining of a ten day exacerbation with 
intractable vomiting 

History The patient had considerable difficulty with the language, which made 
the taking of a history unsatisfactory She had been known to have diabetes for 
twenty years, the condition had been satisfactorily controlled with 10 units of 
protamine zinc insulin daily Twenty years previously she had had gonococcal 
inflammatory disease of the pelvis and liad undergone a pelvic operation Approxi- 
mately ten years previously she had had empyema of the right side, which had been 
treated by aspiration Three years before her admission to this hospital an 
emergency operation had been performed for a strangulated hernia of the right 
femoral canal 

The patient’s chief complaint dated back two years before admission, when she 
noted the onset of episodes of pain in the right upper quadrant of the abdomen, in 
the right lower portion of the chest and in the back, sometimes associated with 
vomiting At times she suffered pain in the right shoulder, with or without radia- 
tion down the right arm The latter pains sometimes occurred independently, 
and at other times in association with the pain m the right upper quadrant and 
in the right Iows,r portion of the chest The patient had had one or more episodes 
of cystitis, during which she was treated by her physician Two months before 
this admission the pains in the right lower portion of the chest and m the abdomen 
became increasingly severe, with nausea and vomiting, and she entered another 
hospital Roentgenograms of the gallbladder and retrograde pyelograms were 
normal A neurologic consultant considered the pain “hysterical” in origin After 
discharge the patient was no better and continued to have similar episodes Ten 
days before admission to the Albert Merritt Billings Hospital there was exacer- 
bation of the pain with paroxysms of vomiting and nausea The pain apparently 
was worse and more frequent after meals, and the patient vomited all solid foods 
In the clinic and on admission there was acetone in the urine, with only minimal 
glucose or none 

Physical Examination The temperature was 36 6 C (979 F), the pulse 
rate was 88 and there were 20 respirations per minute The patient was a 
well developed, fairly well nourished, elderly white woman who appeared 
depressed and rather chronically ill She was restless, complaining of the pain as 
has been indicated The skin and lymph nodes were normal An ophthalmoscopic 
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examination showed a widened arteriolar light reflex, tortuosity of the arterioles 
and arteriovenous compression with scattered punctate hemorrhages and small, 
white, circumscribed exudates The head, ears, nose, mouth, neck, breasts, chest 
and heart were not remarkable. The blood pressure was 120 systolic and 78 
diastolic Examination of the abdomen revealed pronounced tenderness in the right 
upper quadrant even on gentle palpation,* and there was tenderness over the right 
lower portion of the chest and at the right costovertebral angle The edge of the 
liver was felt 1 to 2 fingerbreadths below the right costal margin on inspiration 
There were incisional scars on the right thigh and in the right suprapubic region 
A neurologic examination was noncontributory 

Laboratory Examination On admission of the patient the urine reduced Bene- 
dict’s solution (1 plus) and contained acetone (1 plus) Later the same day there 
was no sugar but the acetone reaction was 4 plus (During the latter part of the 
patient's course the glycosuria varied from 0 to 1 or 2 plus ) The urine was normal 
in color at all times The aldehyde test ^ showed no porphobilinogen, but further 
tests for porphyrins were not carried out during this admission Microscopic 
examinations of the sediment during the first days of the patient’s stay revealed 
15 to 50 white blood cells per high power field Escherichia coli was cultured on 
two occasions , the infection cleared on sulfadiazine therapy Hematologic examina- 
tions, the Kahn test and examinations of the stools gave normal results A gastric 
analysis showed no free acid in the fasting specimen and 54 units of free acid fifty 
minutes after the administration of histamine Tests of liver function gave normal 
results Blood sugar was occasionally above 200 mg per hundred cubic centimeters 
Roentgenograms revealed the gallbladder, stomach, small intestine, colon and 
renal pelves to be normal Splenic calcifications were observed A roentgenogram 
of the chest showed nothing remarkable except calcification in the aortic arch and 
the major bronchi , there were minimal osteoarthritic changes in the thoracic portion 
of the spine Fluoroscopic examination of the chest showed adequate motion of 
the diaphragm Electrocardiograms disclosed right axis deviation with a prolonged 
QRS complex (0 12 seconds) and deep Q waves in leads II and III, interpreted 
on serial tracings as indicating a high grade intraventricular conduction defect and 
possible infarction of the posterior portion of the myocardium 

Course The starvation ketosis present on the day of admission was promptly 
remedied by hypodermoclyses of dextrose and isotonic sodium chloride solution 
The diabetes was satisfactorily controlled with globin insulin with zinc (20 units 
daily) The pains continued, occurring sometimes at irregular intervals but often 
after meals, which made feeding somewhat difficult Toward the latter part of the 
patient’s thirty-one day stay in the hospital, she felt somewhat better and was 
discharged, being able to take food well and to walk haltingly 

On her return home she did well for a week, although the pain persisted. It 
then became much severer, radiating up into the right side of the chest and the: 
right shoulder almost constantly m the last three days before the second admission,, 
at which time there were repeated emeses She was brought back to the hospital 
agitated, making facial grimaces and drooling foamy saliva 

Second Admission — During this admission the patient exhibited considerable 
fluctuation in the severity of the pain, which sometimes seemed to be relieved with 
sterile hypodermic injections For a while there was hemihyperalgesia of the entire, 
right side, but no other abnormal neurologic signs were observed 

3 Watson, C J , and Schwartz, S A Simple Test for Urinary Porpho^ 
bihnogen, Proc Soc Exper Biol & Med 47 393-394, 1941 
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At the beginning of the third week large amounts of porphyrins were found 
in the urine by exposure to ultraviolet light and spectroscopic examination after 
extraction with ether and acetic acid ^ The urine remained normal in color, how- 
ever, even when left exposed to sunlight for two weeks Despite the presence of 
porphyrins, the aldehyde test ® showed no porphobilinogen m the urine at any 
time Subsequently all barbiturates were* withheld without evident change in the 
clinical course 

At the end of the third week the patient had a brief episode of panic in which 
she left the bed and wandered down the corridor When found she was cyanotic 
and was grimacing and blowing through her teeth She expressed paranoid ideas, 
thinking that one of the interns was trying to kill her and that she had telephoned 
her husband On her being put back to bed, the cyanosis subsided Thereafter she 
had no similar episodes but retained her ideas about the imagined events 

During the third week there were dyspnea, tachycardia and basilar pulmonary 
rales and the liver Avas enlarged 8 cm beloiv the right costal margin The patient 
gained weight progressively A roentgenogram of the chest showed a small pleural 
effusion and increased bronchovascular markings Considerable improvement 
followed digitalization, the intravenous administration of mercurophylline injection 
(mercuzanthin®) and aminophyllme and the administration of ammonium chloride 
and a salt-poor diet There was diuresis with a loss of 5 Kg of body weight 
Subsequently there was considerable improA'ement in the patient’s general appear- 
ance with less frequent emeses, though she still complained of constant pain in the 
right portion of the thorax and in the right upjier quadrant of the abdomen The 
diabetes was finally controlled witli 20 units of protamine zinc insulin and 5 units 
of crystalline zinc insulin every morning While the patient had maximal pains 
her insulin requirement was higher (up to 30 units of protamine zinc insulin 
and 10 units of crystalline zinc insulin) During days of severe pain, twenty-four 
hour urine specimens contained up to 37 Gm of glucose 

When the patient’s condibon appeared stable, she Avas discharged and Avent 
home to the care of her private physician During the succeeding four montlis the 
patient was followed in the clinic She continued to complain of abdominal pain in 
the right upper quadrant, especially after eating, and there Avere frequent rather 
severe attacks Avith facial grimacing and crying out Triple bromide tablets and 
glyceryl trinitrate Avere said to have afforded some relief There AAas occasional 
nocturnal dyspnea 

Third Admission — Three days before tlie third admission the patient fell doAvn 
at home, striking her head There Avas a small amount of bleeding from the scalp 
The pain became worse She Avas confused, had dizzy spells, AA’as unable to stand, 
complained of dyspnea and Avas admitted as an emergency patient 

The examination shoAved swelling over the right parietal region but no evidence 
of laceration or fracture On this occasion the lungs Avere clear and the heart Avas 
not enlarged to percussion, but there Avas now a harsh apical systolic murmur 
transmitted to the left axillary region The liver Avas felt 2 fingerbreadths beloAV 
the right costal margin There Avas tenderness to a light touch all OA^er the abdomen 
As on the second admission, urinary porphyrins Avere demonstrated by fluor- 
escence in ultraviolet light after extraction Avith ether and acetic acid, but they 
Avere present in smaller amounts than previously The urine Avas again of normal 
color and no porphobilinogen was demonstrated by the aldehyde test 

4 de Langen, C D , and ten Berg, J A Porphyrin m the Urine as a First 
Symptom of Lead Poisoning, Acta med Scandinav 130 37-44, 1948 
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The serum bromide level was 219 mg per hundred cubic centimeters, and 
sodium chloride was given 

After initial improvement m the patient’s mental state, she suddenly became 
weak on the evening of the third day The extremities were cold, the pulse was 
faint and the blood pressure was unobtainable The urine showed a small amount 
of glucose She was given 25 Gm of glucose intravenously without effect An 
electrocardiogram was unsatisfactory because of twitching movements as the patient 
lapsed into coma, but Wenckebach’s periods were discernible in lead I After brief 
tonic and clonic convulsions the heart sounds became irregular and the patient 
died 

Diagnoses — Porphyria and diabetes melhtus were the clinical diagnoses The 
following were determined at autopsy extreme arteriosclerosis of all organic 
arteries, especially the coronary arteries , old occlusion of the right coronary artery 
and healed infarction of the posterior portion of the left ventricle, arteriosclerotic 
obliteration of the coronary arteries, recent occlusion of the left coronary artery 
at Its bifurcation and infarction of the entire (?) left ventricle, pulmonary edema 
and hyperemia, hydrothorax of the left side and fibrous obliteration of the right 
pleural space, arteriosclerotic atrophy of the brain, arteriosclerotic scarring of 
the cortex of the kidneys, atrophy of the tail of the pancreas and hyalinization 
of the islets of Langerhans , fatty infiltration of the liver , acute splenic hyperplasia 
(cause undetermined) , recent superficial occipital contusion, and chronic endo- 
cervicitis and absence of the ovaries, the fallopian tubes and the body of the uterus 
(a healed surgical incision was noted) 

COMMENT 

In all 3 cases here reported, diabetes antedated the first symptoms 
or observations suggesting the presence of porphyria 

The first patient had diabetes of three years’ standing before the 
sudden onset of porphyria, characterized by generalized paresis and 
dark-colored urine At the time of onset the patient was hospitalized 
elsewhere for the treatment of acidosis, it is known that he received 
large amounts of insulin and was at one time in severe hypoglycemia 
He was said to have received large amounts of paraldehyde Whether 
barbiturates or sulfonamide drugs were administered at that time could 
not be determined, but under our observation the withdrawal of all 
barbiturates was followed by rather pronounced clinical improvement 
The patient was, however, receiving large doses of crude liver extract 
solution® as well as other medicaments during that time The patient 
had had contact with lead paints over a period of several years, although 
not immediately preceding the onset of paresis Since the urinary excre- 
tion of lead was found to be well within normal limits,® plumbism as 
a cause of the porphyrinuria ® in this case can be discounted Prior 
to the diagnosis of porphyria, the possibility of diabetic polyneuritis had 

5 Goodman, L , and Gilman, A The Pharmocological Basis of Therapeutics 
A Textbook of Pharmacology, Toxicology and Therapeutics for Physicians and 
Medical Students, New York, The Macmillan Company, 1941, p 723 

6 de Langen and ten Berg"* Waldenstrom^^ 
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been considered by some of the physicians who saw the patient It is 
worthy of note that at laparotomy extreme intestinal hyperperistalsis 
was observed (Gastric atony and diminished peristaltic sounds were 
described by Berg/ whereas severe gastrointestinal spasm was described 
by Prunty 

The second patient had had diabetes for five years before the passage 
of dark urine was noted The prolonged use of barbiturates preceded 
the onset of porphyrinuria in this case Excess urinary excretion of 
porphyrins was repeatedly demonstrated, but none of the usual clinical 
manifestations of acute porphyria was observed except intractable 
insomnia 

In case 3, the patient had had diabetes for twenty years before the 
onset of abdominal pain As the psychic and neurologic manifestations 
became more severe, a steady rise in the insulin requirement took place 
in spite of diminished carbohydrate intake 

In none of the cases were quantitative studies or qualitative extrac- 
tion with identification of specific porphyrins, as described in the litera- 
ture,® carried out In all three instances, excessive quantities of 
porphyrins were demonstrated by ether extraction, but this fraction was 
certainly only a small part of the total colorless porphyrins present 
In cases 1 and 3 the identification of the ether extract as a porphyrin 
mixture was not only shown by fluorescence m ultraviolet light but 
also confirmed by spectroscopic examination In cases 1 and 2 the 
urine was often deep orange to red in color with increased intensity 
on exposure to light and when colored consistently gave a positive 
reaction to the aldehyde test with production of a chloroform-insoluble 
pigment, presumably porphyobilinogen ® The third patient had urine 
of normal color with large amounts of colorless porphyrins, but it did 
not contain the reddish brown porphobilin or its precursor porpho- 
bilinogen or other pigments commonly found in acute porphyria In 
no case was the porphyrin content of the feces determined 

According to the classification set forth by Mason and his 
co-workers all these cases fall into the category of acute porphyria, 
but whether there is sufficient evidence to implicate a single toxic factor 
in any of the cases is open to question There was no definite family 
history of symptoms of porphyria in any of the 3 cases, whereas in 
cases 1 and 2 there were family histones of diabetes 

7 Berg, M Acute Porphyria Clinical and Pathologic Observations, Arch 
Int Med 76 335-340 (Nov -Dec ) 1945 

8 Prunty, F T G Acute Porphyria, Arch Int Med 77 623-642 (June) 

1946 

9 Dobrmer and Rhoads Watson i* Prunty ® 

10. Nesbitt and Watkins Goodman and Gilman ® 
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The cases here reported are too few to support a hypothesis that 
diabetes mellitus and porphyria are causally related Further light may 
be shed on this question by the performance of glucose tolerance tests 
m patients with porphyria and by urinary porphyrin studies in patients 
with diabetes, especially those thought to have “diabetic polyneuritis ” 
In the early stages the differentiation of porphyria and diabetic 
neuritis may be difficult inasmuch as both may involve aching pains in 
the limbs, muscular tenderness, hyperesthesia and various types of 
. paresthesia, weakness, muscular atrophy, diminution or absence of 
tendon reflexes and loss of various sensory modalities, including vibra- 
tion sense, demonstrable by objective tests The arms, the legs or the 
trunk may be most affected in porphyria, whereas diabetic polyneuritis 
usually involves primarily the lower extremities In some cases Lof 
porphyria the proximal (girdle) musculature of the hips and shoulders 
IS predominantly affected, as may be the case in the Guillain-Barre 
syndrome but not ordinarily in other neuntides The diagnosis of 
porphyria is favored by the occurrence of severe abdominal pains simu- 
lating those of an acute surgical condition of the abdomen, with radiation 
to the lumbar, sacral or femoral regions, and by the dramatic and bizarre 
manifestations of excitement, delirium, hallucinations and convulsions 
Inspection of the urine and examination for porphobilinogen and 
porphyrins may elucidate some otherwise baffling diagnostic problems 

SUMMARY 

Three cases with concomitance of diabetes mellitus and porphyria 
among a total of 8 cases of porphyria recorded at the Albert Merritt 
Billings Hospital are described In each instance, diabetes preceded 
the onset of symptoms of porphyria 

It IS suggested that glucose tolerance tests be performed in cases 
of porphyria and that urinary porphyrins be sought in cases of diabetes, 
especially those in which the condition is thought to be “diabetic poly- 
neuritis ” 

11 Brain, W R Diseases of the Nervous System, ed 2, London, Oxford 
University Press, 1940 Wilson, S A K Neurology, edited by A N Bruce, 
Baltimore, Williams & Wilkins Company, 1940 



MULTIPLE MYELOMA WITH NEW BONE FORMATION 

PHILIP KRAININ, MD 
CARL J D'ANGIO, MD 

AND 

AMMIEL SMELIN, MD 
NEW YORK 

T here is unanimit> of opinion among authorities on the subject 
that the typical and characteristic lesion of bone in multiple myeloma 
IS a discrete osteolytic involvement The roentgenographic appearance 
IS usually that of a punched-out area with sharp margination and with- 
out evidence of surrounding productive reaction In a descnption of 
multiple myeloma Boyd ^ stated, “It is a pure rarefying lesion with no 
formation of new bone ” To quote Geschichter - "The widespread 
occurrence of small, sharply demarcated defects in the marrow cavity, 
unaccompanied by bending deformity or the formation of new bone, are 
the cardinal features in the diagnosis of multiple myeloma ” Snapper ® 
affirmed that in multiple myeloma “no new formation of bone takes 
place ” Shanks, Kerley and Twining declared categorically concerning 
the osseous lesions of multiple myeloma that “they are entirely osteo- 
lytic, and never give rise to new bone formation ” 

The case to be presented is of unusual interest because it has been 
possible to demonstrate conclusivel)'^ by histologic and roentgenographic 
study the formation of new bone in a patient with proved multiple 
myeloma A search of the literature of this disease has brought to light 
no other case in which a significant degree of new bone formation, aside 
from that occurring at the site of pathologic fracture, was visualized on 
histologic and roentgenographic examination 

From the Medical Service, Dr S Biloon, Director, Dr William Aronson, 
Pathologist, and Dr Samuel Weitzner, Radiologist, Morrisama City Hospital 
1 Boyd, W A Text-Book of Pathologj' An Introduction to Medicine, 
Philadelphia, Lea & Febiger, 1934, p 968 

2 Geschichter, C, in Pillmore, G Clinical Radiology A Correlation of 
Clinical and Roentgenological Findings, Philadelphia, F A Davis Company, 1946, 
vol 2, p 614 

3 Snapper, I Medical Clinics on Bone Diseases A Text and Atlas, New 
York, Interscience Publishers, Inc , 1943, p 36 

4 Shanks, S C , Kerley, P , and Twining, E W A Text-Book of X-Ray 
Diagnosis, London, H K Lewis & Co, Ltd, 1939, vol 3, p 630 
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REPORT OF A CASE 

Htstoiy—P K, a 68 year old white woman, was admitted to Mornsama City 
Hospital on Jan 3, 1949 for the first time She had been well until six months 
puor to entry, when she had begun to complain of mild but steady headache 
About four months later her right eye began to swell, and insidious weakness of 
the left arm, and subsequently of the left leg, was noted She complained of double 
vision She was then taken to an oculist, who, in turn, referred her to a neurologist 
The latter made a diagnosis of cerebral thrombosis The patient continued up and 
about until ten days before admission, at which time she became totally bedridden 
Anorexia had developed, and she had lapsed into semistupor There was no definite 
weight loss, no melena and no vaginal discharge or bleeding The patient, however, 
had vomited occasionally since the onset of her illness Concomitant with the 



Fig 1 — Smear of peripheral blood showing plasma cells At one examination 
70 per cent of the leukocytes were comprised of these cells 


ocular disturbances appeared several soft swellings on her forehead, not associated 
with any trauma 

Exaimnatton —Tht patient was an elderly white woman lying quietly in bed, 
semicomatose but able to be aroused by painful stimuli, unable to speak and appar- 
ently unable to understand speech Her blood pressure was 120 systolic and 60 
diastolic, her pulse rate 80 per minute and her temperature 986 F On her fore- 
head were several soft, resilient, cystic, walnut-sized swellings On palpation these 
were found to overlie actual circular defects in the frontal bone Examination of 
the eyes disclosed the right eye to be proptosed and immobile The pupil was 
dilated and did not react to light The left eye was normal Both fundi revealed 
blurred dislcs Exammation of the heart, lungs and abdomen revealed no abnormali- 
ties There was no adenopathy, no splenomegaly and no hepatomegaly Neurologic 
examination disclosed a definite hemiparesis on the left The patient was seen by 
the neurologic consultant, whose opinion it was that she had a lesion of the mid- 
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Fig 2 — Smear of sternal marrow The bone marrow is characteristic of 
extremely malignant multiple myeloma 



Fig 3 — ^Extensive area of destruction in the frontal bone There is a great 
number of small punched-out areas 
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bram due to metastatic brain disease A spinal tap was performed The initial 
pressure was ISO mm of water All cytologic, chemical and serologic observations 
were within normal limits 

Labotatory Data — Routine urinalysis revealed no abnormalities The total pro- 
tein content of the blood was 7 8 Gm per hundred cubic centimeters (albumin 4 2 
Gm and gicbulin 3 6 Gm ) The albumin-globulin ratio was 12 1 The serum 
cholesterol level was 326 mg per hundred cubic centimeters, cholesterol esters, 
97 mg , acid phosphatase, 2 3 Gutman units, alkaline phosphatase, 10 4 Kmg- 



Fig 4 — Diffuse productive process involving the entire shaft of the left 
humerus Dense bony spicules are arranged at right angles to the shaft proper 
A pathologic fracture is evident The proximal portion of the left radius was 
similarly involved 

Armstrong units, serum calcium, 15 0 mg, and phosphorus, 2 8 mg The cephalin 
flocculation reaction was 4 plus in twenty-four hours Calcium excretion in both 
urine and stool was increased The urine showed the presence of Bence-Jones 
protein on several occasions A blood count revealed 3,400,000 erythrocytes and 
8,000 leukocytes, of which 24 per cent were polymorphonuclear, 4 per cent transi- 
tional and 70 per cent plasma cells with dense eccentric nuclei containing chromatin 
in spokelike fashion and bluish gray cytoplasm (fig 1) Repeat blood counts were 
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Fig 5 — Osteoid and scar tissue with diffuse infiltration by myeloma cells m the 
vicinity of the fradture Hematoxylin and eosm stain, X 100 



Fig 6 — Section of periosseous tissues, showing newly formed trabeculae in 
the lower left and upper right corners, adipose tissue, fibrous tissue and voluntary 
muscle fibers There is diffuse infiltration by myeloma cells Hematoxylin and 
eosm stain, X 100 
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done The total white cell count ranged from 9,000 to 35,000, and plasma cells 
comprised between 40 and 70 per cent of the total on various occasions Aspiration 
of sternal marrow revealed that the marrow was almost entirely replaced by plasma 
cells (fig 2) 

One of the nodules on the patient’s forehead was removed and on histologic 
study was found to consist of islets of plasma cells in a fibrous stroma 

Roentgenographic examination of the pelvis showed no abnormalities Studies 
of the skull (fig 3) revealed a great number of small punched-out areas of less 
density than the surrounding bone There was an extensive area of destruction 
m the frontal bone The femurs, clavicles and right humerus disclosed numerous 
small cystic punched-out areas The left humerus (fig 4) showed a diffuse pro- 
ductive process involving the entire shaft and producing a shaggy appearance. 
Dense bony spicules were arranged at right angles to the shaft proper along most 
of the bone There was a pathologic fracture at the lower end of the humerus 
The proximal portion of the left radius revealed a pathologic fracture and pro- 
ductive bone changes similar to those seen in the humerus 

Biopsy of the left humerus was performed A series of sections prepared 
from random fragments removed from the vicinity of the fracture and several other 
points along the shaft disclosed unequivocal evidence of extensive new bone forma- 
tion in association with myeloma (fig S) Several areas of soft tissues were dif- 
fusely infiltrated by myeloma and here, too, there appeared to be a tendency toward 
laying down of osteoid and osseous tissue (fig 6) Review of many sections led 
to the impression that most of the new bone formation arose from the periosteum 
The marrow, wherever present, was extensively transformed into myeloma Sev- 
eral fragments presented an intermixture of areas of osteoid tissue, fibrosis and 
necrobiosis of the original cortex which suggested the usual tissue reactions to 
fracture The general impression was that a unique response on the part of the 
periosteum to irritation by infiltrating tumor resulted in the formation of the 
extraordinary deposits of bony tissue disclosed by the roentgenograms 

Course — A week after admission the patient was found to have a painless 
pathologic fracture of the lower end of the left humerus She remained semi- 
stuporous throughout her stay in the hospital She was fed by clysis and infusion 
and was given several transfusions Stilbamidine® (4-4'-diamidinostilbene) ther- 
apy was started shortly before her death, which occurred three weeks after entry 
Autopsy was not done 

COMMENT 

We have read many protocols of autopsies in which multiple mye- 
loma was seen without finding reference to new bone formation other 
than that occurring at the site of pathologic fracture and resulting in 
union of the fragments, a mechanism clearly unrelated to the disease 
process itself Harbitz® and also Schmorl® have described what they 
termed “thickening” occurring m the skull and in the tubular bones 
some distance from the area of bone absorption Close scrutiny of their 
material discloses no parallelism whatever to the case herein reported, 

5 Harbitz, F Multiple primsere svulster i bensystemet (myelosarkoma), 
Norsk Mag f Lsegevidensk 1.89 and 169 (Jan -Feb) 1903 

6 Schmorl Fall von Myelom, Munchen med Wchnschr 59 '2891 (Dec 24) 

1912 
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unequivocal evidence of new bone formation was not cited or adduced, 
there were no roentgenograms Geschickter and Copeland ^ in 1928, m 
a review of all the cases of proved multiple myeloma appearing in the 
literature up to that time, stated, “The tumors themselves are bone 
destructive and frequently show up m the pictures as rounded^ punched- 
out areas varying from the size of a pea to that of an orange Some- 
times they are more diffuse, giving a rarefied osteoporitic appearance to 
the roentgenogram, or, when multiple areas have become confluent, 
resembling mottling ” In a recent report of 61 cases of multiple myeloma 
by Adams, Ailing and Lawrence ® the i oentgen findings are summarized 
as being those of, first, osteoporosis, second, small “flea-bitten” areas 
of rarefaction without evidence of new bone formation , third, and most 
characteristic, the “punched-out” area with its sharp margination with- 
out evidence of surrounding osteoblastic change, and, fourth, in a fen 
cases, no roentgen changes of an}' type Our case, therefore, appears 
to be unique in that new bone formation in multiple myeloma occurred 
in marked degree, as was conclusively shown by histologic and roent- 
genographic examination 

9 Thayer Street 

Dr Joseph C Ehrlich gave valuable assistance in preparing the manuscript 

7 Geschickter, C F , and Copeland, M M Multiple Myeloma, Arch Surg 
16 807 (April) 1928 

8 Adams, W S , Ailing, E L , and Lawrence, J S Multiple Myeloma 
Its Clinical and Laboratory Diagnosis with Emphasis on Electrophoretic Abnor 
malities, Am J Med 6 141 (Feb ) 1949 



PERIARTERITIS NODOSA 

Study of Chronicity and Recovery, with Report of Two Cases 

SANDER PAUL KLEIN, MD 
DETROIT 

T he purpose of tins communication is to reevaluate the prog- 
nosis in periarteritis nodosa m the light of the reports in the 
literature and the personal experiences noted herein In the past, the 
course of the disease has been regarded as leading to a fatal termi- 
nation This, undoubtedly, is the outcome in the majority of instances 
There have been cases, however, in which the disease has taken a 
chronic course, others with long, complete remissions and a few in 
which recovery has been reported Two cases m which recovery 
occurred are presented 

In 1852, von Rokitansky ^ first described the pathologic changes of 
the disease entity periarteritis nodosa It remained foi Kussmaul, 
however, to recognize it as a clinical syndrome With Maier,- in 1866, 
he reported 2 cases of a “hitherto undesciibed peculiar disease of the 
arteries which is accompanied by Bright’s disease and is a rapidly pro- 
gressive, general paralysis of the muscles ” The disease as described 
was chronic, diffuse, obscure in origin and of serious prognosis 

There have been many excellent reviews of periarteritis nodosa, the 
best among them being those by Lamb,® Ophuls,^ Gruber,® Singer,® 

From the Fifth and Sixth (Boston University) Medical Services, Boston 
City Hospital 

1 von Rokitansky, C Ueber einige der wichtigsten Krankheiten der 

Arterien, Denkschr d k Akad d Wissensch 4 1, 1852 

2 Kussmaul, A, and Maier, R Ueber eine bisher nicht beschnebene 
eigenthumliche Arterienerkrankung (Periarteritis nodosa), die mit Morbus Brightn 
und rapid fortschreitender allgemeiner Muskellahmung einhergeht, Deutsches 
Arch f klin Med 1.484, 1866 

3 Lamb, A R Periarteritis Nodosa A Clinical and Pathological Review 
of the Disease, Arch Int Med 14 481 (Oct ) 1914 

4 Ophuls, W Periarteritis Acuta Nodosa, Arch Int Med 32 870 (Dec) 

1923 

5 Gruber, G B Zur Frage der Periarteritis nodosa, mit besonderer 
Berucksichtigung der Gallenblasen- und Nieren-Beteiligung, Virchows Arch f 
path Anat 258 441, 1925 

6 Singer, H A Periarteritis Nodosa, with Special Reference to the Acute 
Abdominal Manifestations Report of Two Cases, Arch Int Med 39 865 
(June) 1927 
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Strong/ Curtis and Coffey/ Middleton and McCarter/ Spiegel/® 
Harris, Lynch and O’Hare, Grant and Miller and Daley 

Klotz,^^ early in 1917, stated that the mortality rate was 100 per 
cent He recognized however, that that situation might prevail 
because a proper diagnosis was being reported only m the fatal cases at 
that time Two reasons were advanced for this lack of clinical recogni- 
tion “As the typical lesions are found upon the vessels of internal 
organs, the skin being involved in only a few cases, no opportunity is 
given the clinician to analyze the lesions Undoubtedly m many 
instances a similar localization and infection of milder character 
involves various s3'’stenis of the arteries, but in the absence of marked 
clinical signs or serious pathological change, the cases proceed to 
recovery without our attention being called to the charactei istic lesion ’’ 
Thus It was early suggested that because of difficulty in diagnosis and 
because mild forms of the condition might go unrecognized, periarteritis 
nodosa might exist in other than an acutely fatal form 

Many writers have stressed the high fataht} rate but have also 
mentioned cases m which there were chronic courses, remissions and 
apparent recoveries Haining and Kimball stated the view that peri- 
arteritis nodosa is a progressive and incurable disease That belief the) 
supported with the data on rapidly fatal termination m most reported 
cases, m nearly all of which there was histologic evidence of acute inflam- 
mation as well as chionic reparative changes However, the}^ agreed 
that “m spite of the dubious prognosis, there can be no doubt that 
occasionally the process comes to a halt ” Leishman,’^® wanting in 1937, 
stated “The disease seems almost invariably fatal although four 
undoubted cases have recovered and its seems likely that an occasional 

7 Strong, G F Periarteritis Nodosa, Canad M A J 19 534 (Nov) 

1928 

8 Curtis, A C , and Coffey, R M Periarteritis Nodosa A Brief Review 
of the Literature and a Report of One Case, Ann Int Med 7 1345 (May) 1934 

9 Middleton, W S , and McCarter, J C Diagnosis of Periarteritis Nodosa, 
Am J M Sc 190 308 (Sept) 1935 

10 Spiegel, R Clinical Aspects of Periarteritis Nodosa, Arch Int Med 
58 993 (Dec ) 1936 

11 Harris, A W , Lynch, G W, and O’Hare, J P Periarteritis Nodosa, 
Arch Int Med 63 1163 (June) 1939 

12 Grant, R T , Observations on Periarteritis Nodosa, Clin Sc 4 245 
(Oct) 1940 

13 Miller, H G, and Daley, R Clinical Aspects of Polyarteritis Nodosa, 
Quart J Med 15 255 (Oct) 1946 

14 Klotz, O Periarteritis Nodosa, J M Research 37 1 (Sept ) 1917 

15 Haimng, R B , and Kimball, T S Periarteritis Nodosa, Am J Path 

10 349 (May) 1934 

16 Leishman, A W D The Clinical Diagnosis of Polyarteritis Nodosa, 
Lancet 1 803 (April 3) 1937 
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case may recover unrecognized ” Sandler/’' too, stressed the high 
fatality rate, stating that when the disease is confined to structures less 
vital than the heart and kidneys a complete cure is possible once the 
lesions have healed Although the patient may survive the acute stage, 
he wrote, when the vital organs are involved he will eventually die of 
cardiac or renal failure due to the healed lesions of the arteritis 
Similarly, Lummis mentioned the almost invariably fatal outcome 
He stated the belief that the favorable outcomes were due to remissions 
“It IS not mihkely that there exists a form milder than the usual fatal 
one but it is at present below the diagnostic level ” Baker, m a 
review in 1942, noted that the disease was fatal in the majority of cases 
However, he estimated that 10 per cent of patients recovered 

Periarteritis nodosa is not invariably fatal In the past, interest m 
the disease was primarily on the part of the pathologist, so that only the 
cases coming to necropsy were reported However, by 1940, Grant 
could state that of 350 reported cases the diagnosis was established 
ante mortem in 50 Many more cases can be added to this list as of the 
time of writing Further clinical recognition will result from an elevated 
“index of suspicion” and the more frequent use of biopsy Weiss 
wrote that the prognosis of the disease would improve when it was 
recognized oftener clinically Remissions, long intermissions and 
exacerbations he recognized as being common in the natural history of 
periarteritis nodosa 

Two cases are presented as additional instances of recovery from 
periarteritis nodosa 

REPORT OF CASES 

Case 1 — J McC, a white man of 21, has been asymptomatic for the past 
year at the time of this report, having recovered from two episodes of periarteritis 
nodosa at the ages of 7 and 20, he remained entirely well for the interval of 
twelve years 

First Admission (table 1 ) — The patient was admitted to the Boston Cit> 
Hospital for the first time in January 1935 at the age of 7 A history of a nor- 
mal birth was obtained, measles and whooping cough were the only previous 
illnesses 

The family history was significant only in that the mother had hay fever 
and asthma, being sensitive to the pollen of ragweed and goldenrod. 

One week prior to admission, the child complained of a sore throat This 
was followed by soreness and stiffness of the legs, feverishness, restlessness and 

17 Sandler, B P Periarteritis Nodosa Report of Case Diagnosed Clinically 
and Confirmed by Necropsy, Am J M Sc 195*651 (May) 1938 

18 Lummis, F R Periarteritis Nodosa, Ann Int Med 10*105 (July) 1936 

19 Baker, L A Periarteritis Nodosa, with Report of Two Cases, Ann 

Int Med 17 223 (Aug) 1942 

20 Weiss, S Arteritis Diseases Associated with Inflammatory Lesions of 
the Peripheral Arteries, New England J Med 225 579 (Oct 9) 1941 
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anorexia The child was confined to bed with increasing pain in the right knee, 
the left knee then became painful and tender On the day of hospitalization, 
abdominal pain appeared 

Physical Examination The child was well developed but poorly nourished 
and acutely ill The left wrist, the right ankle and both Icnees were swollen, 
warm, tender and painful on motion The tonsils were hypertrophic and hypere- 
mic The heart w'as normal in size At the apex w’as a soft systolic murmur. 

Table 1 — Course of the Disease in Case 1 at the Time of the First Hospitalisation, 

When the Patient Was 7 


1 


iHiratlon, Months 

-I . .A ■ 

2 3 4 5 6 and 7 


Temperature, P 


Cutaneous lesions 


Painful, swollen joints * 
Lymphadenopathy 


102 

101 

100 

09 

SB 


0 


Henior 
rhaglc 
purpura, 
subcutane 
ous nodules, 
ganercno of 
finger tips 


Erythema 
tous mneu 
lopapules 


Lesions sub 
siding, 
biopsj re 
\ caled perl 
arteritis 
nodosa 


Uccrotle 
Unger tips 
sloughed 


'TraDsitory 
nodules 
(1 wL) 
amputated 
finger tips 



++++ ++++ +++ 

0 0 0 


++ 

0 


+ 

0 


0 

0 


Blood count 

Total white blood cells 22,000-30,000 

Polymorphonuclear leukocytes, % 

Eosinophils, % 2 

Hemoglobin, Gm 5 

Red blood cells '1 

Dnnalysis Occasional 

white and red 
blood ceils 

Drugs Sodium 

salicylate 


w.coo 

30,000-65,000 

47,000 

20,050 

18,800 

ss 

70 

68 

74 

68 

0 

4 

0 

9 

4 

75 

7 

76 

88 

10 

4 05 

4 60 

48 

49 

4 

Occasional 

Rare red 

0 

0 

0 

red blood 

blood cells 




cells 





Sodium 

Sodium 

0 

0 

0 

salicjlatc 

salicylate 





* Basis of 0 to ++++ 

transmitted upw'ard to the base The blood pressure was 100 systolic and 64 
diastolic 

Laboratory Studies The hemoglobin concentration was 10 6 Gm per cubic 
centimeter of blood (71 per cent) , there were 4,700,000 erythrocytes and 22,600 
leukocytes per cubic millimeter, the differential smear contained 80 per cent 
neutrophils, 14 per cent lymphocytes, 4 per cent monocytes and 2 per cent eosino- 
phils 

Course During the first month of hospitalization, the condition of the joints 
remained unchanged Sodium salicylate was administered orally, and methyl 
salicylate was applied locally Tachycardia with a rate of 110 to 120 persisted 
The total white cell count rose steadily to 39,200 No albuminuria or glycosuria 
was noted Blood cultures were sterile 
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In the second month, lesions of hemorrhagic purpura appeared on the extremi- 
ties and back The finger tips became painful and discolored, and dry gangrene 
followed Subcutaneous nodules appeared scattered over the body with some 
located in relation to the blood vessels 

During the third month, the symptoms in the joints began to subside, and 
the hemorrhagic purpura subcutaneous nodules began to resolve Erythematous 
maculopapular lesions appeared on the chest The gangrenous finger tips con- 
tinued to separate Tachycardia with a rate of 100 to 120 persisted On roentgeno- 
grams the chest and joints appeared normal The electrocardiogram revealed 
sinoatrial tachycardia, a P-R interval of 0 12 second and right axis deviation 
The fourth month of hospitalization was characterized by the persistence of 
the fever and tachycardia Biopsy of a subcutaneous nodule from the abdomen was 
done (fig 1) Pun was present m both hands, and the necrotic terminal phalanges 
continued to separate 

During the fifth month, the pulse rate varied from 80 to 120 The necrotic 
finger tips sloughed, and healing supervened The joints were only slightly 
tender The differential smear contained 74 per cent neutrophils, 13 per cent 
lymphocytes, 9 per cent eosinophils and 4 per cent monocytes The electro- 
cardiogram revealed sinoatrial tachycardia with a P-R interval of 0 12 second 
During the last two months of hospitalization (the sixth and seventh), the 
pulse was normal At the end of the sixth month, a new crop of skin lesions 
appeared These were subcutaneous nodules measuring 1 to 2 cm m diameter 
and covered by erythematous skin The amputated phalanges healed 

The patient’s general condition improved He remained ambulatory and active 
about the ward His appetite was good, and a marked gam m weight occurred 
The leukocyte count fell to 13,800 The differential smear contained 68 per cent 
neutrophils, 26 per cent lymphocytes, 4 per cent e6smophils and 2 per cent mono- 
cytes The examination of the urine was entirely noncontributory 

Interval — The patient was discharged in the care of his mother He enjoyed 
good health m the following twelve years, and his physical development was 
normal In recent years, he worked at chiome plating, which necessitated the 
use of nitric, sulfuric and chromic acids , as a result, burns of the hands were 
not uncommon 

Second Admission (table 2 ) — Pam and weakness of both forearms appeared 
in April 1947 The patient’s family physician made a tentative diagnosis of 
rheumatic fever and instituted penicillin therapy With the increasing severity 
of symptoms and the onset of severe toothache, the patient was admitted to the 
hospital two weeks later 

The symtomatic tooth was extracted The report was "pulpitis, right third 
molar, without dental cause ’’ The tooth did not show carious lesions clinically 
or roentgenographically, the changes being consistent with ischemia 

Physical Examination On admission to the medical ward, the patient appeared 
acutely ill and m considerable pain The lower extremities were abducted at 
the hips and flexed at the knees The upper extremities were flexed on the chest 
Slight movement was resisted because of pain The oral temperature was 101 F , 
the pulse rate 100 and the respiration rate 25 The blood pressure was 160 systolic 
and 85 diastolic The skin was warm and dry On both calves were circumscribed, 
indurated, nontender nodules, which were 1 cm m diameter and pink Reddish 
violet maculopapular lesions, 1 to 2 cm in diameter and discrete and nontender, 
some of which showed typical ins configuration, were present on the medial aspect 
of the right foot On the volar surface of each forearm was an erythematous 
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blush Pronounced generalized tenderness of the muscles was present, especially 
prominent m the paravertebral muscles of the back, the sternocleidomastoid muscles 
and those of the anterior abdominal wall and the extremities There was swelling 
of the muscle groups of the extremities and increased firmness, to a rubbery 
consistency Cervical resistance to flexion was noted Many teeth were carious 
Moderate enlargement and tenderness of the cervical, axillary and inguinal 
lymph nodes were present The lungs were clear, and there were no cardiac 

Table 2 — Couise of the Disease in Case 1 at the Time of the Second 
Hospitahaatioiij When the Patient Was 20 


Duration, Months 

12 3 4 


lemperature, F 


Cutaneous lesions 


Painful, STTollen muscles and joints * 
Lymphadenopathy • 

Blood count 
Total white blood cells 
Polymorphonuclear leukocjtcs, % 
Eosinophils, % 

Hemoglobin, Gm 
Bed blood cells 
Urinalysis 
Drugs 



thema, biopsj 
revealed acute 
periarteritis 
nodosa 

++++ 

++ 

20,300 

83 

0 

14 

40 

0 

Penicillin, sodium 

salicylate 1st & 

2nd wk , tri 

polennamlne 

hydrochloride 

3rd & 4th wk , 

meperidine 

hjdrochlorido 

("demerol 

hydrochloride”) 


and macules 
appeared and 
laded, gangrene 
lormed and 
sloughed 
+++ to + 

+ + 

12,000-10,000 

00 

3 
0 

4 
0 

Trlpclennaininc 

hjdrochlorldc, 

meperidine 

hydrochloride, 

codeine 


rc\ca!cd healing 
periarteritis 
nodosa 


+ to 0 
0 

7,4!X) 

00 

0 

12 5 
40 
0 
0 


0 

0 

8,750 

07 

6 

12 6 
40 
0 
0 


* Basis of 0 to ++++ 

murmurs The ophthalmoscopic examination was noncontributory The pulse 
was easily palpable in the radial, the posterior tibial and the dorsalis pedis 
arteries 

Laboratory Examination The leukocyte count w'as 26,300 The differential 
smear contained 14 per cent juvenile and 75 per cent mature neutrophils and 
11 per cent lymphocytes The corrected sedimentation rate (Wintrobe method) 
was 30 mm per hour, the hemoglobin concentration 14 Gm (95 per cent), the 
hematocrit reading 40 and the icterus index 5 Other blood chemistry values were 
nonprotem nitrogen 34 mg , total protein 5 6 Gm (albumin 2 Gm , globulin 3 6 
Gm ) and cholesterol 219 mg per hundred cubic centimeters The blood cultures 
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were sterile Cultures of material from the throat were positive for alpha 
hemolytic streptococci, diphtheroids and Neisseria catarrhalis Biopsy of a sub- 
cutaneous nodule was done (fig 2) 

Course The course for the next month was stormy The temperature 
remained elevated, reaching peaks of 102 to 103 F (oral) The pulse rate 
showed a proportional rise The weakness was progressive, the patient had to 
be turned m bed Irritability, generalized pain and tenderness made nursing 
care difficult Anorexia was pronounced and the loss of weight was progressive 
At the conclusion of the first week of hospitalization, there occurred three 
consecutive seizures These were characterized by a loss of consciousness and 
by generalized convulsive movements of three to five minutes’ duration, the 
interval between seizures was approximately five minutes, and stupor followed 
them The tendon reflexes were noted to be hypoactive on the right side, and 
bilateral extensor plantar reflexes were obtained Examination of the spinal 
fluid revealed an initial pressure of 195 mm of water, 3 lymphocytes per cubic 
millimeter and a total protein value of 15 mg per hundred cubic centimeters 
The responses to the Pandy and colloidal gold tests were negative On the fol- 
lowing day, there was evidence of muscular weakness m the lower right side 
of the face The tendon reflexes were equal on the two sides, and the plantar 
responses were flexor The sensory modalities were normal 

The cutaneous lesions on the medial aspect of the right foot and the flexor 
surface of both forearms became ecchymotic The lesions on the right foot 
became confluent, with a well defined border On the calves and the flexor 
surfaces of the arms, pea-sized nodules appeared, which were pink and only slightly 
tender, these did not appear to follow any anatomic structure Toward the end 
of the first month, violaceous macules were noted on the pectoral girdle The 
pigmented lesions on the volar surface of the left forearm began to fade, whereas 
those on the right turned brown and began to slough 

The generalized tenderness of the muscles diminished slowly Induration 
and swelling remained m the forearms and the muscles of the calves In these 
muscle groups, the tenderness was most marked Flexion contractures developed 
m the fingers, wrists, elbows and knee joints Passive movement produced pain 
The initial medication was as indicated in table 2 Administration of the 
antihistamine agent tripelennamme hydrochloride (pyribenzamine hydrochloride®) 
was begun, a daily dose of 350 mg being given 

During the second month of hospitalization, there was improvement in the 
patient’s strength and appetite Less pain was experienced, but liberal amounts 
of acetylsalicylic acid and codeine were still necessary The necrotic epidermis 
on the volar surface of the right forearm sloughed, leaving a pink, granulating 
area On the medial aspect of the right foot, the cutaneous lesions continued 
to fade andcthe epidermis desquamated Toward the end of the second month, 
a new crop of nodules similar to those previously described appeared on the arms 
and calves There was no associated systemic exacerbation 

With the application of splints and with physical therapy, the flexion deformi- 
ties improved and some degree of motion returned at the joints 

The urine was consistently normal The hematocrit reading was 31 and the 
erythrocyte count 4,000,000 The differential count showed 6 per cent juvenile 
and 60 per cent mature neutrophils, 28 per cent lymphocytes, 3 per cent monocytes 
and 3 per cent eosinophils The sedimentation rate was 25 mm per hour The 
total protein value was 7 45 Gm (albumin 3 64 Gm , globulin 3 81 Gm ) The blood 
cultures remained sterile 
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At the end of the second month of hospitahration, analgesics were still neces- 
sary for the control of pain 

In the third month, rapid improvement took place With a better appetite, 
the patient showed a gain in weiglit The pain disappeared entirely The pulse 
returned to normal All rigidity of the muscles disappeared A full range of 
motion returned to all joints, and the patient became ambulatory The lieniatocnt 
reading rose to 33 The differential count showed 66 per cent neutrophils, 26 
per cent lympliocytes, 2 per cent monocytes and 6 per cent eosinophils The 
value for nonprotein nitrogen was 29 mg per hundred cubic centimeters 
The sulfobromophthalein test for liver function (5 mg was given per kilogram 
of body weight) showed 4 per cent dvc retention in forty-fi\c minutes The 
phenolsulfonphtlialcin test (intravenous injection) rciealed that 40 per cent of 
the dye was excreted in fifteen minutes and 85 per cent in two hours A biopsj 
of a resolving subcutaneous nodule was made (fig 3) 

The fourth and final montli of hospitali/atioii was one of convalescence The 
patient w'as fullj ambulatory and aided in the ward work A full range of motion 
, returned to ail the extremities llic appetite was good, and a gain in weight 
was recorded Tlie hands remained mottled and were constant!} cool and moist 
The heart and lungs were not rciiiaikable Results of tlie neurologic examination 
w'ere noncoiitributory, the facial weakness having disappeared 

During the entire illness, there was no evidence of pulnionarv, cardiac or 
renal involvement Roentgeiiogiams of the chest showed the lung fields to be 
clear and the cardiac si/c and configuration to be normal Repeated electro- 
cardiographic tracings were normal (the P-R interval was 013 to 016 second, 
the Q-S interval 0 09 second and the T waves upright in all leads, there was 
right axis deviation) The blood pressure, which originally showed a slight 
systolic elevation (160 systolic and 85 diastolic), was normal on the discharge 
of the patient (130 systolic and 80 diastolic) 

Condition After Discharge — One year after discharge from the hospital, 
the patient was entirely well and at work driving a delivery truck On exposure 
to cold, he stated, his hands became a mottled blue color and were uncomfortable 
This disappeared readily on warming Physical and laboratory examinations were 
entirely noncontributory The pulse rate was 80 and the blood pressure 124 sy'stolic 
and 74 diastolic The urine was normal Examination of the blood revealed 14 
Gm of hemoglobin (95 per cent) with a hematocrit reading of 42 The leukocyte 
count was 7,100 and the differential count normal 

Microscopic Examination — The first biopsy (fig 1), done in April 1935, 
showed a small artery, the lumen of which was of pinpoint size ow'ing to endothelial 
proliferation There was infiltration of all coats and of the surrounding fat by 
lymphocytes, neutrophils and eosinophils Fibroblastic proliferation was present 
in the adventitia and muscularis Other sections showed the acute inflammatory 
reaction involving medium-sized subcutaneous arteries One such vessel had 
the lumen occluded by a partially organized thrombus and large numbers of 
neutrophils A heavy infiltration of neutrophils involved all coats, from the 
intima to the adventitia 

The second biopsy (fig 2) made twelve years later during the acute phase 
of the second admission, showed an acute, necrotizing, inflammatory process 
involving a small artery of skeletal muscle Fibrinoid necrosis Of the media 
and subintima was pronounced, with infiltration of neutrophils in all the coats 
and the surrounding tissue 
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Fig 1 — Photomicrograph of subcutaneous nodule made during the fourth month 
of the first admission in case 1, showing a small artery with endothelial proliferation 
and cellular infiltration X 200 
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Fig 3 — Photomicrograph of section of skin obtained during the healing stage 
of the second admission in case 1, showing a small artery with a thrombosed lumen, 
subacute inflammatory infiltration and fibrosis X 200 
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The third biopsy (fig 3), made during the healing phase of the second 
admission, showed a small subcutaneous artery with the lumen occluded by cellular 
fibrous tissue Several small, irregular, endothelium-lined spaces, some containing 
erythrocytes were present within the thrombus The intima and portions of the 
muscularis were replaced by cellular fibrous tissue A similar type of fibrosis 
was evident in the surrounding fat Throughout the artery w'ere a few lympho- 
cytes, neutrophils and eosinophils A. small arteriole in the adventitia showed 
similar fibrosis and infiltration in the w'all Several small subcutaneous vessels 
showed perivascular collections of lymphocytes Stains for elastic tissue dem- 
onstrated the fraying and breaking up of the elastica interna The elastic tissue 
w'as decreased m amount 

A final biopsi speLinien, taken after the subsidence of the disease through an 
area of skin and muscle known to have been prcMoiislv involved, show'ed no 
significant pathologic features 

Case 2 — M D, a white girl of 15, expericiKed lower abdominal pain on the 
right side follow'ed by nausea, vomiting and a sensation of chilliness The illness 
w'as of one week’s duration when the patient was admitted to the hospital 

Ihe physical examination show'ed tenderness m the right lower quadrant of 
the abdomen The blood pressure was 110 systolic and 70 diastolic The leukocyte 
count was 8,000 

An appendectomj was performed, and convalescence was une\cntful Eleven 
years after discharge (at the time of this report), the jiatient had remained well 

Microscopic Evavunation — Sections of the appendix showed small arteries with 
fibrinoid necrosis of the wall Associated was periarterial infiltration y\ith plasma 
cells, lymphocytes and neutrophils Some vessels showed infiltration of the wall 
with a similar type of exudate An occasional artery was occluded by granulation 
tissue in yvliich a few neutrophils, plasmocytes and lymphocytes could be seen 

REVIEW or CASES IN THE LITERATURF 
A number of cases of periarteritis nodosa reported in the literature are 
of special interest because of the course of the disease Chronicity with 
periods of remission of many years’ duration and instances of recovery 
have been reported Cases in which recovery occurs are often difficult 
to evaluate, in a disease that shows remissions and exacerbations so 
frequentl} , the permanence of recovery must be questioned unless a long 
follow-up study is made In the unusual case reported in this paper 
(case 1), the disease reappeared after a period of twelve years 

The a\ erage duration of life following the onset of symptoms is under 
one year Gruber in 1926, reported the average duration in 57 cases 
to be 4 7 months Curtis and Coffey,® reporting on 17 cases, obtained 
an average of sixteen months. Strong, reporting on 21 cases, com- 
puted an average of five months, and Harris, Lynch and O’Hare,” 
summarizing 101 cases found the average duration to be 8 6 months 

21 Gruber, G B Kasuistik und Kritik der Periarteritis Nodosa, Zentralbl 
f Herz - u Gefasskr 18 145, 1926 
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Representative case reports ha\e been abstracted from the literature 
to illustrate chronicit}^ as veil as recovery Table 3 contains reports of 
cases with chronic courses, i e , illnesses of many 3^ears’ duration with 
persistent s}mptoms or periods of remission and exacerbation 

Since periods of remission are common in the course of the disease, 
cases 111 which recovery occurred are arbitrarily separated into two 
groups depending on whether an observation period of at least one year 
was reported Table 4 lists the cases in which recover} was reported 
with short follow-up periods Cases of periarteritis nodosa in which the 
patients were reported as recovered v ith a follow-up pei lod ot one } ear 
or more are briefly summarized 


Table 3 — Reported Cases of P enartentis Nodosa with Chrome Courses 




Patient 


Author 

Sex 

Age, 

Years 

Course 

Schmorl (Verhandl d deutsch 
path Gesellsch G : 203, 1003) 

P 

53 

Patient died after 2 years, acute 
portal thrombosis, only healed 
lesions of arteritis found at 
autopsy 

Arkin (Am J Path 6 401 
[July] 1930) 

M 


Patient died after 4 jears, myo 
cardial and renal insulileiency, 
histologic studies showed healed 
end stages of periarteritis nodosa 

Macaigne and Nicaud (Presse 
m4d 40 665 [Apnl 27] 1932) 

F 

27 

Initial attack followed bj latent 
period of 5 ^ears with crises 
for next lO years 

Grant 

F 

17 

periodic attacks for 8 years with 
active disease at end of period 

Miller and Daley 

M 

14 

Chronic course of S years’ dura 
tion with disease reported active 
at end of period 


M 

40 

Recurrent attacks for 5V^ years 
with actiye disease at end of 
period 

Galdn (Bol Soc cubana de 
pediat 17.293 [Aug] 1945) 

M 

9 

Recurrent episodes o^er 4 years 
with evidence of activity at end 
of period 

King (J Mt Sinai Hosp 15 . 

97 [July-Aug] 1948) 

F 

61 

Duration of 2 to 3 veiirs with evi 
denco of activ itv at end of 
period 


Erlandsson — This white patient died one j ear aftei the diagnosis ot periar- 
teritis nodosa had been established by biopsy At necropsy, no lesions of the disease 
were observed Death was due to metastases from carcinoma of the uterus 

Lmdheig -^ — A white boy of 15 had been sick for a period of four jears 
Biopsy of subcutaneous nodules established the diagnosis At the time ot publica- 
tion of the report, the patient had been entirely well for one year 

Hams, Lynch and O’Haie '^^ — A student of 19, of Greek extraction, had a past 
history of painful joints and loss of weight of five months’ duration An examina- 
« 

22 Erlandsson, S Neurologische Krankheitsbilder bei Periarteritis nodosa, 
Acta psychiat et neurol 6 369, 1931 

23 Lindberg, K Ueber eine subkutane Form der Periarteriitis nodosa mit 
langwierigem Verlauf, Arb a d path Inst d Unu Helsingsfors 7 159 1933 
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tion had re\ealed diffuse tenderness of the muscles, hepatomegaly, splenomegaly, 
fever, tachycardia and a leukocyte count of ]8,400 Transitory subcutaneous 
nodules had appeared After three months, there was considerable improvement m 
the patient’s condition Seven months latei, similai symptoms of generalized weak- 
ness and pain and tenderness of the muscles reappeared Numerous erythematous 
circulate lesions appeared on the tiunk and cvtrcmitics Biopsy established the 
diagnosis The patient improved and when seen four years after the onset of the 
svmptoms he y\as peifectly well 

Giant ^- — A yvhite engineer of 61 had a piciious history of asthma of seven 
I'ears’ duration Pam and pallor in the fingers ol the left hand had developed on 


Table 4 — Reported Cases of Pcriarlcritts Nodosa in JVhteh Patients Recovered 
but Subsequent Observation Lasted Less Than One Year 




Patient 


Author 

Se\ 

Aeo, ' 
ienra 

Course 

von Haun (Virchows Arcli t 
path Anat 227 90, 1919) 

M 

30 

Patient ill 3 months, returned to 
dut> ns soldier 

Carling and HicLs (Lancet 
1.1001 [May 19] 1923) 

M 

30 

Patient returned to work nsjmp 
tomnttc 0 months after onset 

Schottstaedt (Onllfornia &, 
Vest Med 10 ISO (Mail 
1932) 

M 

41 

'IMo episodes separated bj period 
of 2 months, 1 month after 
'econd attack, patient asjmp 
tomallc and returned to work 

Motio (JAMA 100*808 
[March 14] 1930) 

M 

0 

single severe protracted course, 
patient returned to work 10 
months after discharge 

Vlnlng (Arch Dis Childhood 

13 31 [March] 1933) 

r 

7 

Recurrent attacks over 2 years, 
patient cntircl> asymptomatic 
nt end of period 

Grant ” 

M 

38 

Jlhic'-s of 5 montlis’ duration, 
cveept for residual palsies, pn 
tient well 5 months inter 


M 

45 

Patient returned to work 1 month 
after on'^ct of illness, remained 

In good health 8 months later 

Miller and Dnioy 

M 

23 

Patient severely III for 3 months, 

7 months later reported in 
tJrclj well 

White (Minnesota Med 30 

303 [March] 1947) 

F 

73 

Patient hospitalized three times 
in 10 months, entirely asymp- 
tomatlc C months after discharge 


exposure to cold A single subcutaneous nodule had appeared on the dorsum of 
the left forearm and gradually subsided Two years later, there appeared pain, 
weakness and sensory changes in the left arm and abdominal distention and ten- 
derness The asthma increased in severity Subcutaneous nodules appeared on 
the left upper extremity, and biopsy of one of them established the diagnosis 
Improvement followed, and three years after the onset of the first symptom the 
patient was at work He remained well 

Goldman, Dickens and Schenken — A Negro of 22 gave an initial complaint 
of weakness and dull, aching muscular pain and tenderness There followed chills, 
fever, abdominal pain, loss of weight and the appearance of subcutaneous nodules 

24 Goldman, B A , Dickens, K L, and Schenken, J R The Apparent 
Cure of Periarteritis Nodosa with Sulfapyndine, Am J M Sc 204 443 
(Sept) 1942 
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Biopsy of a nodule established the diagnosis A total of 156 Gm of sulfapyndine 
was given in thirty-two days, improvement follow^ed Nineteen months after dis- 
charge, the patient was in excellent health, performing manual labor 

MacKetth — A w'hite engineer of 27 had a history of chronic cough A sudden 
onset occurred, including pain m the right groin, right hemiparesis, localized 
edema of the right arm and the appearance of tw'o subcutaneous nodules on the 
right calf Leukocytosis was present (the count w^as 12,000, wuth a normal dif- 
ferential count) Pyrexia and tachycardia w'eie present Histologic examination 
of a subcutaneous nodule established the diagnosis Five w'eeks after admission, 
the patient left the hospital quite well Tw'O and one-half years later he was 
reportedly asymptomatic 

A white engineer of 58 gave a history of recurrent bronchitis of two j ears’ 
duration The sudden onset of paresis of the hands, legs and feet w’as associated 
with sensorv changes Pitting edema of the upper extremities and the ankles was 
present The value for blood urea nitrogen w'as elevated to 70 mg per hundred 
cubic centimeters, and albuminuria w'as present Diarrhea appeared and the mus- 
cular weakness increased in severity, w'asting was severe By the second month, 
improvement w’as noted Six months later, the patient w’as ambulatory but both 
hands were wasted and contracted One vear later, the patient could w'rite, shave 
and w-alk a mile 

Contiatto — A Chinese of 40, with a past history of pulmonary tuberculosis 
experienced fever, malaise and swelling of the right side of the neck , nodules 
appeared on the right forearm Biopsy of a nodule established the diagnosis of 
periarteritis nodosa Improvement followed, and the patient returned to work 
at the end of three months After nine months of good health, he became ill 
once more for four months An interval of tw'o years of good health was fol- 
lowed by fever, enlargement of the posterioi cervical lymph nodes, pains in the legs, 
loss of weight and appearance of subcutaneous nodules Biopsy of a subcutaneous 
nodule again demonstrated active periarteritis nodosa, whereas a cervical lymph 
node showed active tuberculosis At the end of four months, the patient felt well 
Tw^o years later, on examination, he was found to be entirely normal 

Goodman — A white student of 17 was given sulfadiazine for a sore throat 
Six weeks later, the soreness appeared again The patient became seriously ill 
after two days of sulfadiazine therapy, and use of the drug w'as discontinued An 
erythematous skin rash appeared and progressed, to become purpuric Fever, 
muscular pain and migratory swelling and pain in the joints appeared The blood 
pressure rose to 164 systolic and 104 diastolic Hematuria and loss of weight were 
noted The white cell count ranged from 10,300 to 19,900 and the platelet count 
from 76,000 to 147,000 Biopsy of the left deltoid muscle established the diagnosis 
Inadvertently, sulfadiazine was administered again , in spite of the development of 

25 MacKeith, R Localized Subcutaneous Oedema wuth Weakness of Limb 
Muscles Syndrome Due to Polyarteritis Nodosa, Brit M J 1 139 (Tan 29) 
1944 

26 Contralto, A W Periarteritis Nodosa A Report of Two Cases, One 
with Special Reference to Sensitivity Factors, Arch Int Med 80 567 (Nov ) 
1947 

27 Goodman, M J Periarteritis Nodosa with Recovery Report of an 
Unusual Case Apparently Due to Sensitivity to Sulfadiazine, Ann Int Med 
28-181 (Jan) 1948 
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an uiticanal rash, it was continued One week later, nnpro\ement was noted and 
the temperature became normal Tw'enty-eight months later, the patient was in 
good health 

ETIOLOGY 

Most evidence at the time of writing supports the experimental view 
that periarteritis nodosa represents a nonspecific hypersensitivity reac- 
tion to many agents Gruber ° suggested earl}'- that periarteritis nodosa 
might result from a hyperergic reaction of the arteries to the ^arlous 
infectious or damaging agents The role of bacterial antigens has been 
stressed Of the instances reported, many were preceded hy a lespiratory 
infection, erysipelas, scarlet fever, tuberculosis or syphilis The disease 
has followed the administration of antipneumococcus serum The lesions 
have been produced experimentally by the administration of the sulfon- 
amide drugs, organic arsenicals, desoxvcorticosterone iodine thiourea 
and other substances 

PATHOLOG\ 

The disease produces cellular infiltration necrosis. aneur\sms and 
thrombosis of blood vessels It in\olves segments of aiterioles small 
medium and large arteries and, very rarely, veins Usual!} many 
oigans, systems or tissues are affected simultaneoush Evidences of 
acute, subacute and fibrosing stages may be present at an\ one time 
Microscopic study of the lesions initially shows an acute injury oi 
varying severity involving the -vessel vail When necrosis or severe 
damage to the vessel wall exists, reparative fibrosis may follow 
Thrombosis is common and the foimation of aneurysms the exception 
The degree of necrosis and thrombosis determines the functional state 
of the involved vessel, both during the acute phase and subsequent!} 

* In those lesions m which thrombosis and necrosis are absent, there may 
be complete healing Usually the thrombosed or severeh injured 
artery does not regain its full function 

The pathologic process appears to liegin as edema of the vessel 
w'all This IS followed by a fibrinoid degeneiation of the media, destruc- 
tion of the elastic laminas and infiltration of the perivascular region 
with inflammatory cells The necrotic tissue is replaced bv granulation 
tissue, and the acute inflammatory exudate, by a subacute and chronic 
exudate of histiocytes, lymphocytes and plasma cells If thrombosis 
has occurred, organization with recanalization may follow The weak- 
ened vessel wall may give way, with the formation of aneur}sins or 
with hemorrhage In the healed stage, there is frequently thickening 
of the arterial wall due to intimal proliferation and submtimal medial 
and periadventitial fibrosis 
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Localized periarteritis nodosa, or disease confined to a single organ 
presents the same histologic picture as the generalized form At the 
tune of this report, there is little evidence m favor of classification of 
the generalized and localized tjpes as diflferent pathologic states 

RECOVERY 

Periarteritis nodosa need not result in death The natural histor\ 
of the disease evolves from an initial degenerative and inflammator} 
phase to those of granulation and healed granulation The histologic 
changes, therefore, show a progression toward healing 

The duration of the illness and its ultimate outcome are closeh 
correlated with the degree of involvement of vital organs and the 
resultant impairment of function of these organs Mild cases of peri- 
arteritis nodosa with minimal pathologic changes undoubtedly exist 
Clinically, the manifestations are difficult to recognize v hen mild , the 
disease may thus go undiagnosed As an exacerbation m a knov n case 
minimal changes have been noted 

Healing may occur clinically as well as bistologicalh when the 
disease is confined primarily to nonvital organs or tissues When 
extensive involvement of the renal, pulmonary, cardiac or intra- 
abdominal arteries occurs, the mortality is great In those instances, 
however, in which the peripheral arteries supplying nonvital structures 
are mainly involved, recovery may be expected 

On both admissions, involvement predominantly of the peripheral 
arteries was noted in case 1 The course was febrile, with pronounced 
leukocytosis, polymyositis and cutaneous manifestations Complete 
recovery followed each episode A period of twelve years of good 
health intervened between admissions 

Recovery in cases with extensive involvement of vital structures 
occasionally occurs However, death may follow as a result of the 
histologic healing causing vascular insufficiency of such organs as the 
heart, kidneys or liver 

Periarteritis may involve any organ, cases have been reported in 
which the process was local and not general Spiegel reported 2 
cases in young people in which the appendix alone was involved In 
both, recovery was uneventful Powell and Pritchard repoi ted a 
case in which the disease involved one kidney Nephrectom> was 
performed because of hematuria Ten months after the onset of symp- 
toms, the patient was well and had returned to w ork 

28 Powell, R E, and Pritchard, J L Periarteritis Nodosa, with Report 
of Case Involving One Kidney, Brit J Urol 4 317 (Dec ) 1932 
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M D , the patient m case 2, recovered from an appendectomy and 
remained well eleven years later Microscopic examination of sec- 
tions of the appendix showed lesions indistinguishable from those seen 
m the more generalized form of periarteritis nodosa 

THERAPY 

During the acute phase, treatment must be mainly supportive Since 
pain is frequently severe, sedation and the liberal use of analgesics are 
indicated The maintenance of proper nutrition is important The 
disease is a wasting one, and its course may be protracted Flexion 
deformities occur, and unless proper orthopedic appliances are used 
and correct physical therapy is instituted, loss of function may result 
Although the causation is still unknown, there is good reason to 
suspect a hypersensitivity reaction Eaily recognition and removal of 
the antigenic agent would be indicated A histor) of drug sensitivit}' 
or the use of some medication prior to the onset of the disease should 
be regarded with suspicion The antibiotic drugs mav be of vlaue when 
the antigenic agent is bacterial 

After recovery, hygienic measures for the prevention of infection 
should be instituted The early recognition and vigorous therapy of 
an established infection are important The removal of foci of infection 
m the case of a patient protected by the prophylactic administration 
of penicillin would appear to be indicated 

Any cures m periarteritis nodosa ascribed to various drugs must 
be viewed with suspicion, since the natural course of the disease may 
be one of remissions and exacei bations During the early phase of 
the second admission m case 1, an antihistammic agent was used No 
conclusions are justifiable as to its value at this time 

SUMMARY \ND CONCLUSIONS 

Two unusual cases m which recovery took place are reported The 
patient m case 1 had two histologically^ proved episodes of periarteritis 
nodosa separated by'^ an interval of twelve years One year after dis- 
charge from the second hospitalization, the patient was entirely asymp- 
tomatic The patient m case 2, who had localized periarteritis of the 
appendix, was well eleven years after discharge 

The literature is reviewed to illustrate chronicity as well as recovery 
m periarteritis nodosa The etiology^ and pathology are discussed, and 
suggestions for therapy are presented 

Periarteritis nodosa is not invariably an acutely fatal disease The 
course may be chronic with periods of remission and exacerbation 
Recoven may occur 
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Recovery may be expected under the following circumstances 
confinement of the disease predominantly to nonvital structures , 
minimal involvement of organs followed by healing, and localization 
of the disease to part of a single organ 

Recovery can occur despite the involvement of vital structures, 
but death may follow in the inactive phase many years later from 
vascular insufficiency to such organs as the heart, kidneys or liver 

Note. — ^At the time of publication it is well over two years since J Me C 
(case 1) was discharged from hospital He remains in good health 

Dr Dante Campagna-Pinto, Assistant in Pathology at the Mallory Institute of 
Pathology, Boston City Hospital, supplied the descriptions of the microscopic 
sections 

76 West Adams Avenue (26) 



CORONARY HEART DISEASE AND XANTHOMA TUBEROSUM 
ASSOCIATED WITH HEREDITARY HYPERLIPEMIA 

Study of Thirty Affected Persons in a Fomily 

REX M ALVORD, MD 
SALT LAKE CITY 

C linical investigations concerning disturbances in lipid metabo- 
lism have opened a new chapter m the etiology of coronary heart 
disease Recent studies have revealed an extremely high incidence of 
xanthomas and specific types of heart disease associated with Inper- 
lipemia, especially hypercholestei emia 

The eaiher investigators were concerned mainly with the etiolog) 
ol xanthomatous lesions of the skin and tendons These deposits ha^e 
long been considered medical curiosities, and even today little is knowui 
concerning their formation I'uberous xanthomas were first described 
b) Addison and Gull/ in 1851 , but it w^as not until 1920 that Chauffard, 
Laroche and Grigaut * and Burns'* demonstrated that theie w^as an 
increased amount of total serum cholesterol m patients with xanthomas 
In 1929 , Wile, Eckstein and Curtis'* stated that the formation of 
xanthomas could not be explained solely bv the theory of hjpercholes- 
teremia and that a defect in fat metabolism, m which cholesterol 
undoubtedly played a part, was apparently responsible 

In general, patients haA mg xanthomas of tendons and tendon sheaths 
have an elevated number of blood hpids, especially serum cholesterol 
Occasionally one sees these lesions in the absence of hypercholesteremia, 

From the Department of Pathology, Stanfoid University School of Medicine, 
San Francisco 

Dr Alvord is now m the Department of Medicine, Unncrsit\ of Utah College 
of Medicine, Salt Lake City 

1 Addison, T , and Gull, W On a Certain Affection of the Skin Vitihgoidea 
— Plana, Tuberosa, Guy’s Hosp Rep 7 265-276, 1851 

2 Chauffard, A , Laroche, G , and Grigaut, A La cholestei inunie a I’etat 
normal et pathologique, Ann de med 8 69-91 (Aug) 1920, Le cycle de la 
cholesterine dans Torganisme, ibid 8 149-172 (Sept) 1920, Les depots locaux de 
cholestenne rapports entre la cholesterine ciiculantc et la cholesterine fixee, ibid 
8 321-334 (Nov ) 1920 

3 Burns, F S A Contribution to the Study of the Etiologj of Xanthoma 
Multiplex, Arch Dermat & Syph 2 415-429 (Oct ) 1920 

4 Wile, U J , Eckstein, H C , and Curtis, A C Lipid Studies in Xanthoma, 
Arch Dermat & Syph 19 35-51 (Jan ) 1929 
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but Boas and others ^ stated the belief that xanthomas are associated 
with h} percholesteremia at some stage during their development In 
1893, Torok ° lecognized the familial tendency of tuberous xanthomas 
and made an extensive study of the literature concerning the various 
aspects of xanthomas Since then, approximately thirty papers have 
reported tuberous xanthomas in 2 oi more members of a famil} 

There has been some discord as to the genetic tiansmission of this 
supposed trait because of its sporadic occurrence v ithm families involved 
Levin and Sullivan " stated that tuberous xanthomas are inherited as 
a lecessive trait They stated “The condition is transmitted as a 
recessive characteristic and ma}’^ be inherited thiough either parent” 
This opinion on genetic transmission is not in agreement with the 
general consensus, vhich is that a tiait transmitted as an autosomal 
recessive character must be through both parents I have studied all 
the available case reports of familial tuberous xanthomas and have been 
unable to find data on any family in which xanthomas could be interpreted 
as having been transmitted 1)} autosomal recessive factors Thannhausei 
and Magendantz,® Muller,^ Cockayne and other authors have stated 
the belief that tuberous xanthomas are transmitted as a dominant mende- 
han trait 

Basicall} , the inherited defect is one of lipid metabolism or, more 
specifically of cholesterol metabolism, the occurrence of xanthoma 
tuberosum, angina pectoris, arcus senilis, xanthelasma and atheroma 
IS a complication or variation of the disease This thepiy is substanti- 
ated b} the case reports in the present paper Mu^er,®'’ Boas and 
others’^ Wile and Duemhng and others reported similar findings 

5 Boas, E P , Parets, A D , and Adlersberg, D Hereditary Disturbance 
of Cholesterol Metabolism A Factoi in the Genesis of Atherosclerosis, Am 
Heart J 35 611-622 (April) 1948 

6 Torok, L De la nature des xanthomes avec quelques lemarques critiques 
sui la notion des tumeurs, Ann de deimat et syph 4 1109-1156, 1893 

7 Levin, A L , and Sullivan, M Familial Xanthoma Repoi t on Three of 
Five Siblings with Xanthoma Tuberosum Multiplex, Arch Dermat & Svph 33 
967-969 (Tune) 1936 

8 Thannhauser, S J , and Magendantz, H The Different Clinical Groups 
of Xanthomatous Diseases A Clinical Physiological Study of Twentv-Two Cases, 
Ann Int Med 11 1662-1746 (March) 1938 

9 (o) Muller, C Xanthomata, Hypercholestei olemia. Angina Pectoris, Acta 
med Scandmai , 1938, supp 89, pp 75-84, (b) Angina Pectoris m Hereditary 
Xanthomatosis, Arch Int Med 64 675-700 (Oct) 1939 

10 Cockayne, E A Inherited Abnormalities of the Skin and the Appendages, 
New York, Oxford University Press, 1933 

11 Boas, Parets and Adlersberg ^ Boas, E P, and Adlersberg, D Famil.al 
Hypercholesterolemia (Xanthomatosis) and Atherosclerosis, J Mt Smai Hosp 
42 84-86 (May-June) 1945 

12 Wile, U” J , and Duemling, W W Familial Xanthoma, Arch Dermat 
Syph 21 642-647 (April) 1930 
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Steelier and Hersh analyzed mathematically the reports of hereditar} 
disturbances of cholesterol metabolism reported by Boas and his 
co-workers ® and stated “ W e are thus led to the conclusion that hyper- 
cholesterolemia IS an autosomal dominant trait with complete or nearly 
complete penetrance ” 

Arcus senilis (arcus hpoides) and xanthelasma are frequently 
seen in patients with hypercholesteremia Montgomery and Osterberg 
stated that the histologic picture and the hyperlipemia in cases of xanthe- 
lasma strongly suggest that xanthelasma is an accompaniment of sys- 
temic disease and is simply a \ariation of one of the types of xanthoma 
Barker and Montgomery reported cases of occlusive arterial disease 
of the lowei extremities associated with hyperlipemia and xanthoma 
tuberosum Literature on this subject is sparse 

There are many reports in the literature showing that xanthomatous 
lesions may occur on the heart valves and in other structures of the 
heart so as to hamper its efficiency greatly As early as 1873, Fagge^® 
stated 

The nature of the giowth [xanthoma] appears to be a kind of universal 
atheromatous change and is essentially the same wherever it occurs It will 
thus be seen that the condition is exactly parallel to that found m the carlv stages 
of atheromatous degeneration of the arteries 

But only during the last two decades has much emphasis been placed on 
the relationship of xanthoma tuberosum, hypercholesteremia and coro- 
nary heart disease 

Torok® (1893) reported cases m winch death \vtis due to xanthoma- 
tous changes in the cai diovascular system of patients tvith cutaneous 
xanthoma In 1913, Anitschkow and Chalatow produced lesions 
which resembled the atherosclerotic plaques of the human being by 

13 Steelier, R M , and Hersli, \ H Note on tlie Genetics of Hypercholes- 
terolemia, Science 109 61-62 (Jan 21) 1949 

14 Klatskin, G Familial Xanthomatosis and Arcus Senilis, Internat Clin 
3 13-39 (Sept) 1941 

15 Montgomery, H, and Osterbeig, A E Xanthomatosis Correlation of 
Clinical, Histopathologic and Chemical Studies of Cutaneous Xanthoma, Arch 
Dermat & Syph 37 373-402 (March) 1938 

16 Barker, N W Occlusive Arterial Disease of the Lower Extremities 
Associated with Lipemia and Xanthoma Tuberosum, Ann Int Med 12 1891- 
1895 (May) 1939 

17 Montgomery, H Xanthomatosis A Systemic Disease, Proc Staff 
Meet, Mayo Clin 12 641-644 (Oct 13) 1937 

18 Fagge, C H General Xanthelasma or Vitiligoidea, Tr Path Soc London 
24 242-250, 1872-1873 

19 Anitschkow, N , and Chalatow, S Ueber expenmentelle Cholesterinsteatose 
und ihre Bedeutung fur die Entstehung einiger pathologischer Prozesse, Centralbl 
f allg Path u path Anat 24 1-9 (Jan 15) 1913 
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feeding rabbits cholesterol That observation was confirmed by Bailey,^" 
Leary and others Stocks stated that a conservative estimate of 
the incidence of atherosclerosis of the coronary arteries m patients with 
angina pectoris is 85 per cent 

The physiologic role played by cholesterol in the human body is 
still poorly understood It is a constituent of all animal tissues, but the 
nature of its metabolism and synthesis remains unproved Montgomery 
and Osterberg,^'^ Thannhauser and Magendantz ® and Gubner and 
Ungerleider recently reported detailed studies and quoted extensive 
literature concerning cholesterol and other lipid substances in relation 
to their clinical, histopathologic and chemical significance 

Recent papers have reported a high incidence of disturbances in blood 
lipid metabolism m patients suffering from coronarv heart disease 
Mjassnikow reported on 16 patients with atherosclerosis, 12 of whom 
had angina pectoris The serum cholesterol level was elevated in all 
Davis and his co-workers found that the levels for total cholesterol, 
free fatty acids and lipid phosphorus were highei among 59 patients 
with angina pectoris than in a comparable group of controls Twenty- 
two of the 28 young patients with disease of the coronary aiteries 
reported on by Lerman and White had serum cholesterol values above 
250 mg per hundred cubic centimeters Boas and others,® Steiner and 
Domanski,"'^ Underdahl and Smith, Yater and his associates^® and 
many others reported similar findings Laliberte and Vachon and 

20 Bailey, C H Atheroma and Otliei Lesions Produced in Rabbits b\ 
Cholesterol Feeding, J Exper Med 23 69-85 (Jan ) 1916 

21 Leary, T Elxperimental Atherosclerosis in the Rabbit Compared with 
Human (Coronary) Atheroscleiosis, Arch Path 17.453-492 (April) 1934 

22 Stocks, P , in Cowdry, E V Arteriosclerosis A Survey of the Problem, 
New York, The Macmillan Company, 1933, chap 7 

23 Gubnei, R, and Ungerleider, H E Arteriosclerosis A Statement of 
the Problem, Am J Med 6 60-83 (Jan ) 1949 

24 Mjassnikow, A L Klinische Beobachtungen uber Cholestei inamie bei 
Arteriosklerose, Ztschr f klin Med 102 65-78, 1925 

25 Davis, D , Stern, B , and Lesnick, G Lipid and Cholesterol Content of 
Blood of Patients with Angina Pectoris and Arteriosclerosis, Ann Int Med 
11 354-369 (Aug) 1937 

26 Leiman, J, and White, P D Metabolic Changes in Young People with 
Coronary Heart Disease, J Clin Investigation 25 914 (Nov ) 1946 

27 Steiner, A , and Domanski, B Serum Cholesterol Level m Coronary 
Arteriosclerosis, Arch Int Med 71 397-402 (March) 1943 

28 Underdahl, L O , and Smith, H L Coronary Artery Disease in Women 
Under the Age of Forty, Proc Staff Meet, Mayo Clin 22 479-482 (Oct 15) 
1947 

29 Yater, W N , and others Coronary Artery Disease m Men Eighteen to 
Thirty-Nine Years of Age, Am Heart J 36 481-526 (Oct ) 1948 

30 Laliberte, H , and Vachon, M Infarctus du myocarde et cholesterol (Rap- 
port preliminaire) , Laval med 13 294-302 (March) 1948 
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VVelin repoi ted on a total of 192 patients with myocardial infarction, 
most of whom had hypercholesteremia 

In 1910, Arning®- leported xanthoma tuberosum in a mother and 4 
of her 9 children All 5 affected persons had heart disease Similar 
leports have been made in the past, but not until recently have familial 
defects m the metabolism of the lipids been recognized as an important 
cause ot heart disease ihe reports of Lane and Goodman,"’'* Mont- 
gomery and Osterberg,’' Muller and others have apparentl} brought 
about this lecognition Boas and others"' suggested that families with 
xanthoma ma} represent only the extremes of disturbed cholesterol 
metabolism and that many patients with apparently uncomplicated 
disease of the coronar} ai leries might fall into a similar pattern Investi- 
gation into the problem has been greatly hampered because of the lack 
of opportunity to stud} families laige enough to indicate the specific type 
of genetic transmission of the metabolic defect and, thus, to allow a 


Table 1 — Cholesterol Values in a Patient with Coionary Arteriosclerosis 


Da It 

Total Serum 
Cholesterol, 

Mg /lOO Cc 

Comment 

1/2S/40 

340 


2/ 7/10 

340 


2/10/W 

338 

Sample obtained 24 hours alter Ingestion of 

2/14/49 

818 

2 Gm cholesterol vith 50 cc 20 per cent 
alcohol 

2/18/49 

300 


2/26/49 

108 

Sample obtained 4 hours after Ingestion 

2/25/4<i 

238 

2/20/49 

224 

of 60 cc choline bicarbonate 

Sample obtained 24 hours after Ingestion of 


the choline 


better understanding of it Other difficulties encountered are in the 
quantitative deteimmation of total lipids and serum cholesterol in affected 
persons There is little deviation m the cholesterol level of noimal per- 
sons, \\hereas a wide fluctuation is well known to exist in consecutive 
determinations in affected persons Steiner and Domanski "" show'ed 
that patients with coionary arteriosclerosis had much greater fluctuations 
m cholesterol levels from month to month than did controls This has 
has also been noted m my studies , the follownng case report is illustrative 

A. woman of 31 had extremely large tuberous xanthomas over the heels, 
knees, back and dorsum of the hands (she was not a member of the family 
reported on later m this paper) The serum cholesterol values are listed in table I 

31 Welin, G Serum Cholesterol in Cardiac Infarctions, Nord med 37 
324-326 (Feb 13) 1948 

32 Arnmg, E Em Fall von familiarer Xanthomatose , abstracted, Arch f 
Dermat u Syph 105 290-291 (Oct 26) 1910 

33 Lane, C G, and Goodman, J, Jr Xanthoma Tuberosum Report of 
Familial Occurrence with Probable Cardiac Lesions, Arch Dermat & Syph 32 
377-384 (Sept) 1935 
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During the period of observation, there were no changes in the patient’s 
dietary habits or environment, but on February 25 there was a sudden drop of 
50 per cent in the total serum cholesterol 

Thus, a normal serum cholesterol level determined from a single 
blood sample does not necessarily exclude a person from the group 
having hypercholesteremia McGraw stated the belief that determina- 
tions of blood cholesterol or blood lipids alone are of little value in the 
study of patients with xanthomatous lesions Samples should be obtained 
from patients m the fasting state and analyzed as soon as possible for 
total serum lipids and cholesteiol The quantitative determinations of 
the various components of the blood lipids are of value, and the analysis 
of the relative amounts of these constituents may in the future lena much 
to a better understanding of this problem 

REPORT ON FAMILY 

Pedigrees of two families, members of which intermarried in one 
instance, are presented graphically m figuie 1 There was a definite 
familial tendency toward heart disease m family B and complete absence 
of any type of heart disease in family A Both families were orginally of* 
Northern European stock They belonged to the same leligious sect 
(Latter-Day Saints) and so lived rather similar lives Generations I 
and II of both families had migrated to the Rocky Mountains and 
helped to -settle the communities in which they lived 

Family A — I was able to obtain information concerning this family 
dating to 1743 It was impossible to asceitain the cause of death for 
those membeis living many years ago, but the age of death for the 
piincipal members shows the high incidence of longevity among them 
As will be noted, in family B the age of death was almost uniformly in 
the fifth or sixth decade of life, whereas several members of family A 
lived to be over 85 Information was exact as to the day and year of 
biith and death for nearly all persons, specific vital statistics were 
available for the following 

I- l This woman was born in 1802, the date of death was unknown She 

was delivered of 10 children (7 males and 3 females) 

II- 2 This man was born m 1799 and died at 77 His fatiier was born m 1743 , 
the date of his death is uncertain However, several siblings were known to be 
youngei than subject 1-2 

II-l The second wife of subject II-3 was born m 1847 and died at 73 
She was delivered of 7 children (4 males and 3 females) Two male children 
were still living at the time of w'nting One was 89, the other 85 

II-2 The third wufe of subject II-3 w'as born m 1843 and died at 79 
She w'as deliveied of 5 children (4 males and 1 female) The male children died 
at the ages of 57, 72, 75 and 78, the daughter was still living at 81 

34 McGrawf, A B Juvenile Xanthoma Multiplex Case Report and Dis- 
cussion of the Literature, Am J Cancer 18 345-356 (June) 1933 



1008 ARCHIVES OF INTERNAL MEDICINE 

11-3 This man was born in 1823 and died at 57 

II- 4 The first wife of subject II-3 was born in 1822 and died at 65 She 
had several brothers and sisters who lived to that age 

III- l to III-8 These subjects died at the following ages birth, 57, 11, 64, 22 
(malaria ^), 38 (pneumonia), 30 (pneumonia) and 58 

III-9 This man, born in 1861, died at 82 of cancer of the stomach 

The descendants of the wives of subject II-3 numbered into the 
hundreds I was unable to find any history of a familial type of heart 
disease or of xanthoma in them except in the descendants ot subject 
III-9, who married into family B. 

Family B — I was able definitely to establis\i a high incidence of 
heart disease, xanthoma tuberosum, angina pectoris and hyperlipemia 
in five, and possibly six, generations of this family. Although both 

A i 


sz 


-m 

Fig 1 — Pedigree chart of two unrelated families, members of which inter- 
married in one instance Family A was normal in all respects, familv B showed 
a high incidence of heart disease, xanthomas and hyperlipemia The square s> mbols 
designate males, and the round symbols, females The symbols with black dots 
represent normal persons, and the plain figures indicate persons not examined or 
for whom no history could be obtained The solid black symbols designate persons 
with xanthoma tuberosum, angina pectoris and hyperlipemia occurring together 
(Additional material in the text concerns subjects III-IO, IV-3 and IV-S ) The 
half-solid symbols represent subjects with hyperlipemia 

family A and family B lived in an area endemic for rheumatic heart 
disease, apparently few persons, if any, in either family became afflicted 
with the disease I found only 1 instance (that of subject 1-3) of a 
person’s living past 65 m this family According to the history obtained, 
all persons in the first three generations of this family except subject 
1-3 died of heart disease The following data were obtained 

Generation I 1-3 It was estimated by persons in generation IV that the 
subject died m his eighties (cause unknown). 
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I- 4 This woman was presumably the original person in this pedigree trans- 
mitting the trait It is believed that she died of heart disease in ‘midhte ” 

Generation II II-5 This woman died suddenly of “heart disease" in “mid- 
life” 

II- 6 This man died of "heart disease” at a "young age” 

II-7 This man died of “heart disease” in his fifties 

II-8 This woman died suddenly at 65 after a heait attack 

II- 9 This man died of heart trouble in his sixties Several siblings of his 
second wife were known to have heart disease 

There weie seveial additional siblings of subjects 1-3 and 1-4 who 
are not graphically represented in the pedigree chart because of lack 
of information concerning them It was well known m the community 
that most of these siblings and many of their descendants had heart 
disease Local physicians would tell members of generation III that 
they were afflicted with "one of those [family name] hearts ” 

Generation III III-IO The subject died at 57 of cancel of tlie stomach 
^he had xanthoma tuberosum of the achilles tendons, arcus senilis and a long 
history of angina pectoris 

III- ll The subject died suddenly at 45 of heart disease He suffered from 
several attacks of angina pectoris 

III-12 This man died at 60 after many years of heart trouble 

III-13 This man died suddenly at 46 after severe pain m the chest Tlic 
history revealed several attacks of angina pectoris 

III-14 This man died at 51 after many years of heart trouble 

III-15 This subject died at 51 of heart disease She had “dropsy” for some 
time before death 

III-16 The subject died suddenly at 50 of a heart attack She suffered from 
angina pectoris 

III- 17 The subject died at 50 of heart disease She had “dropsy” before 
death 

There were 4 additional siblings m generation III who are not 
represented graphically m the pedigree chart because of lack of infor- 
mation concerning them Subjects III-ll to III-17 had over 250 
descendants, most of whom tvere available for study Howevei, I w^as 
unable to undertake a task of such scope 

Generation IV IV-1 This man died suddenly of coronary occlusion at 47 
One brother also died of coronary occlusion, at 48 

IV- 2 The patient, a woman of 62, was first seen at the Stanford University 
Hospitals because of a history of severe pain of several years’ duration in the 
lower portion of the back The condition was diagnosed as lumbosacral arthritis, 
for which a spinal fusion was performed on Jan 31, 1949 The studies concerning 
xanthomas, disturbances in lipid metabolism and angina pectoris were made because 
of interest in this subject and were incidental to the presenting orthopedic problem 

The patient had four attacks of severe substernal pain in twelve years, the last 
occurring on March 28 The administration of glyceryl trinitrate completely elim- 
inated the pain m the chest The patient often became dyspneic on exertion The 
tuberous xanthomas of the achilles tendons were first noted when she was 37 
Xanthelasma and arcus senilis had been present “only for the past few years ” 
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The blood pressure was 130 systolic and 80 diastolic Arcus senilis and 
xanthelasma of the right upper eye hd were noted Ihe heart was not enlarged, 
there were no thrills or murmurs, and the rhythm was regular The peripheral 
blood vessels ivere soft Lesions of xanthoma tuberosum (6 mm in diameter) 
were located on the extensor tendons of the index fingers, fusiform tuberous 
xanthomas 10 by 4 5 cm, were located within the distal portion of the achilles 
tendons 

Blood \ allies w'ere as follows red blood cells, 5,050,000, hemoglobin, 15 5 Gm 
per hundred cubic centimeters, packed cell volume, 38 per cent, sedimentation rate, 



Fig 2 — Photomicrograph of biopsy specimen of lesion of xanthoma tuberosum 
from left achilles tendon of subject IV-2 Dense bands of collagen are prominent, 
and there are numerous fibroblasts Occasional polymorphonuclear leukocytes he 
outside the capillary walls A number of large, pale-staimng foam cells are present 
The diagnosis w'as xanthoma and foreign body reaction of the achilles tendon 

30 mm in one hour, and white blood cells, 9,500 (polymorphonuclear leukocytes 58 
per cent, lymphocytes 42 per cent) The urine was normal 

An electrocardiogram made on January 31 showed left axis deviation but w'as 
otherwise normal The Wassermann and Hinton reactions w'ere negative Biopsy 
of a mass on the left achilles tendon, diagnosed as a xanthoma (fibroxanthomd), 
gave a foreign body reaction (fig 2) Blood chemistry values arc given m table 2 
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IV-3 The patient was a uoman of 58 She had had severe attacks of angina 
pectoris for the past twenty years, glyceryl trinitrate eliminated pain in the chest 
At the age of 55, she had had a sudden, excruciating pain in the chest, electro- 
caidiograms reportedly suggested myocardial damage at that time Laige tubeious 
xanthomas were noted on the extensor tendons of the hands and on the achilles 
tendons, and xanthelasma and arcus senilis .were present The onset of the 
tuberous xanthomas of the achilles tendons had been in the patient’s earlv twenties 
The xanthomas w'ere occasionally painful When she was 30, a th\ roidectoniN 
W'as performed at the Mayo Clinic On examination, the heait w'as found to be 
normal, the basal metabolic rate was +38, and no hpid studies were made The 
following is a summary of information concerning the “sw'elhngs” on the achilles 
tendons, wdiich existed at that time 

“ The tendons were found to be uniformly enlarged and rather spindle 
shaped, and there was a deposit of yellow'ish, almost orange-colored fattj tissue 
between the fiber and the tendons About all that w'as performed at operation 
W'as the removal of enough of this tissue, which included both the fat and the 
tendon, to reduce them to normal size To remove all the fatty tissue would have 

Table 2 — Snmmmy of Blood Cheintshy Values vi Subject IV-2 


Date 

Total Serum 
Choice 
tcrol, 

Mg /lOO Cc 

lotal Serum 
Lipids, 

Mg /lOO Ce 

1 

Comment | 

1/30/49 

040 


Patient received 500 cc whole blood 1/31/49 

2/ 4/49 

615 


Patient placed on low fat and cholc'terol diet 

2/10/49 

512 



2/14/49 

570 

1,500 

Control specimen obtained for choline inic‘- 
tigation 


1,300 

1,593 

Sample obtained 4 hr after Ingestion of 
50 cc choline bicarbonate 

2/15/49 

946 

1,513 

Sample obtained 24 hr after Ingestion, of 
choline 

4/25/49 

713 

1,749 

Llevcn weeks since patient placed on diet 


necessitated removing the entire tendons for a distance of probably 2 or 3 ‘inches 
[5 or 7 S cm ] The pathologic reports on the tissue removed at operation 
indicated fibrolipoma with fairly extensive fatty infiltration and degeneration of 
the heel cord Back of it all, there was rather an unusual family history ” 
It IS interesting to note that the lesions of the heel cords at the time of v\ riling 
w'ere much larger than before the operation At the time of the operation, the 
lesion was diffuse throughout the entire tendon Ollerenshaw',^^ Lewis’® and 
others reported that a tendon may be diffusely infiltrated bv a xanthoma 

IV-4 The patient was a woman of 56 The blood pressure was 130 svstohe 
and 80 diastolic There were x;anthomas on the extensor tendons of the hands and 
fusiform tuberous xanthomas (9 5 by 4 cm ) of the achilles tendons No arcus 
senilis was noted, there was xanthelasma bilaterally Several attacks ot "crush- 
ing” pain in the chest had occurred, and the patient had had dyspnea for, the “past 
few' years ” She had been "anemic for some time ” The xanthomas of the achilles 
tendons developed at about the age of 7, at times, they had become %cr\ painful 

35 Ollerenshaw, R Giant-Celled Tumours of Tendon Associated witb 
Xanthelasma, Brit J Surg 10 466-468 (April) 1923 

36 Lew'is, D Tumors of the Tendon Sheaths, Surg, Gvnec &. Onst 59 344- 
349 (Sept) 1934 
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Blood chemistry values on March 28, 1949 were as follows total serum cholesterol, 
276 mg, and total serum hpids, 1,970 mg per hundred cubic centimeters 

IV-5 The subject was a man of 47 Tuberous xanthomas were observed on 
the exterisor tendons of the hands and on the achilles tendons, there was no 
xanthelasma or arcus senilis, and no history of heart disease Blood chemistry 
values on March 24, 1949 were as follows total serum cholesterol, 444 mg, and 
total serum lipids, 1,375 mg per hundred cubic centimeters 

IV-6 The patient, a man, died at 52 He had cancer of the stomach, but the 
family %\as told by their physician that he died of heart disease and not of the 
cancer On se\eral occasions, he had severe substernal pains 



Fig 3 — Posterior view of lesions of xanthoma tuberosum on achilles tendons 
of subject V-2 

IV-7 The subject was a man of 52 The blood pressure was 120 systolic and 
70 diastolic No xanthomas were observed, and there was no arcus senilis and 
no history of dyspnea or angina pectoris Blood chemistry values on March 28, 
1949 were as follows total serum cholesterol, 154 mg , and total serum lipids, 
1,300 mg per hundred cubic centimeters 

IV-8 This boy died at the age of 5 years of sarcoma of the stomach 
IV-9 The subject was a male of 51 No further information was available 
at the time of writing 

Generation V V-1 This male subject was 36 The blood pressure was 124 
systolic and 76 diastolic No xanthomas were observed, and there was no arcus 
lipoides or history of heart disease Blood chemistry values were as follows on 
March 28, 1949 total serum cholesterol, 194 mg, and total serum lipids, 1,325 mg 
per hundred cubic centimeters 
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V-2 The patient was a woman of 30 The blood pressure was 128 sj stohc and 
82 diastolic , fusiform tuberous xanthomas of the achilles tendons measuring 
approximately 10 5 by 4 5 cm , had been present since the age of 21 (figs 3 and 4) 
There was no xanthelasma or arcus lipoides On March 14, 1949 the patient had 
a sudden severe pain in the chest which necessitated hospitalization for five days 
The pain was completely relieved by glyceryl trinitrate Electrocardiograms were 
normal at that time Studies of the blood, made on February 1, yielded the fol- 
lowing data red' blood cells, 4,500,000 , hemoglobin, 13 5 Gm per hundred cubic 
centimeters , white blood cells, 8,000 , differential count, normal , sedimentation 
rate, 7 mm in one hour, and packed cell volume, 39 per cent Blood chemistry 
values are listed in table 3 



Fig 4 — Lateral view of lesions of xanthoma tuberosum on achilles tendon of 
subject Y-2 


V-3 The subject was a man of 34 The blood pressure was 122 systolic and 
78 diastolic No xanthomas were observed, there was no arcus lipoides or historj 
of heart disease Studies of the blood on Feb 1, 1949 showed the following red 
blood cells, 4,800,000, hemoglobin, 142 Gm per hundred cubic centimeters, white 
olood cells, 8,900, differential count, normal, sedimentation rate, 9 mm in one hour, 
and packed cell volume, 40 per cent Blood chemistry values were 325 mg per 
hundred cubic centimeters for total serum cholesterol and 35 mg for blood urea 
V-4 No information was available at the time of writing, other than that the 
subject w'as a female 

V-5 This subject was a girl of 16 The blood pressure was 116 systolic and 
86 diastolic On palpation, the achilles tendons were noted to be much thicker than 
one w'ould expect in a girl of this age She stated that there was occasionally 
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“something like a pain” sensation m them No xanthomas were observed on the 
hands, elbows or eyelids There was no arcus lipoidcs or history of heart disease 
Blood chemistry values were as follows on March 28, 1949 total serum cholesterol, 
217 mg , and total serum lipids, 2,410 mg per hundred cubic centimeters 

V-6 The subject was a woman of 27 The blood pressure was 120 sjstohc 
and 80 diastolic No xanthomas were observed, and there was no arcus hpoides 
or history of heart disease Blood chemistry values were as follows on l^Iarch 
28, 1949 total serum cholesterol, 136 mg, and total serum hpids, 2,312 mg per 
hundred cubic centimeters 


Table 3 — Suiitmaty of Blood Chemstry Values vi Subject V-2 



Total Scrum 

Total Serum 


Cholesterol, 

Lipids, 

Date 

Mg /lOO Cc 

Mg /lOO Cc 

8/1G/48 

44S 


2/ 1/49 

527 


2/ 5/49 

C45 


2/ 9/49 

401 

l,2ol 


Comment 

Pnticnt plnced on low fnt nnd cholcs 
tcrol diet 

Wood uren, iO mg /ItX) cc 

biimplo obtained 24 hours after Ingcs 
tion of 50 cc choline bicarbonate 


Table 4 — Summaiy of Blood Chcimsiry Determnattous for 16 Persons 


in Family B 





Total Scrum Total Scrum 


Case 

Sc\ 

Age, 

Tears 

Cholesterol, 
Mg /lOO Cc 

Lipids, 

Mg /lOO Cc 

Comment 

IV 2 

r 

02 

612 1,300» 

1,613-1,749 • 

Santhomas, angina pectoris 

n-4 

r 

50 

270 

1,970 

Xanthomas, angina pectoris 

It 5 

M 

47 

444 

1,375 

Xanthomas 

W 7 

M 

52 

154 

1,300 


VI 

M 

30 

194 

1,325 


V 2 

1 


401 04 5 • 

1,231 

Xanthomas, angina pectoris 

V3 

M 

34 

325 

Blood urea, 35 mg /lOO cc 

V5 

r 

IG 

217 

2,410 


V6 

r 

27 

130 

2,312 


V7 

SI 

30 

148 

1,835 


V8 

SI 

30 

313 

802 


V9 

SI 

29 

201 202* 

765-1,028* 


VIO 

r 

25 

176 

544 


Vll 

SI 

20 

109 

1,662 


J 12 

SI 

15 

115 

1,295 


VII 

!■' 

9 

373 



* Eango of v arlous samples 


V-7 The subject was a man of 30 The blood pressure was 102 svstolic and 
80 diastolic No xanthomas were observed, and there was no arcus hpoides or 
history of heart disease Blood chemistry values were as follows on March 28, 
1949 total serum cholesterol, 148 mg, and total serum lipids, 1,835 mg per 
hundred cubic centimeters 

V-8 The subject was a man of 30 The blood pressure was 128 sjstohc and 
70 diastolic No xanthomas were observed, and there was no arcus hpoides or 
history of heart disease Blood chemistrj' values were as follovvs on Feb 14, 
1949 total serum cholesterol, 313 mg , and total serum lipids, 802 mg per 
hundred cubic centimeters 

V-9 The subject was a man of 29 The blood pressure was 138 sj^stolic and 
86 diastolic No xanthomas were observed, and there was no arcus hpoides or 
history of heart disease Blood chemistry values were as follows on April 5 
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2949 total serum cholesterol, 201 mg, and total serum hpids, 765 mg per 
hundred cubic centimeters On April 25, the values had risen to 262 and 1,028 mg , 
respectively 

V-10 The subject was a woman of 25 The blood pressure was 120 systolic 
and 72 diastolic No xanthomas were observed, and there was no arcus lipoides 
or histor 3 ’^ of heart disease Blood chemistry values were as follows on April 25, 
1949 total serum cholesterol, 175 mg, and total serum lipids, 544 mg per hun- 
dred cubic centimeters 

V-11 The subject was a youth of 20 The blood pressure was 122 systolic 
and 80 diastolic No xanthomas were observed, and there was no arcus lipoides or 
history of heart disease Blood chemistry values were as follows on Afarch 28, 
1949 total serum cholesterol, 169 mg, and total serum lipids, 1,662 mg per hun- 
dred cubic centimeters 

V-12 The subject was a boy of 15 The blood pressure was 112 systolic and 
76 diastolic No xanthomas were observed, and there was no arcus lipoides or 
history of heart disease Blood chemistry values were as follows total serum 
cholesterol, 145 mg , and total serum lipids, 1,295 mg per hundred cubic centimeters 

Generation VI VI-1 The subject was a girl of 9, no xanthomas were 
observed, and there was no arcus lipoides or histoiy of heart disease The value 
for total serum cholesterol on Feb 5, 1949 was 373 mg per hundred cubic 
centimetei s 

The information concerning both family A and family B was obtained 
principally from IV-2, IV-4 and IV-7 at different interviews These 
people V ere active in genealogic work, which explains the exactness and 
scope of the information I examined the genealogic records of the 
families 

Generations IV, V and VI are refeired to as belonging to family B 
in comment on them 

COMMENT 

Blood lipid studies showed that 15 of the 16 persons examined in 
family B had pronounced elevations of the level for total serum hpids, 
total serum cholesterol or both No serum hpid studies were made on 
any members of family A The blood chemistry determinations were 
done in duplicate under similar conditions by an experienced technician 
Each value in the reported present article is an average of the tvo 
independent determinations made on that sample Blood specimens 
fiom subjects IV-2 and V-2 were also analyzed in two different labora- 
tories, the results were comparable to those obtained by the usual 
technician The total serum cholesterol was determined by the method 
of Sperry and Biand^'^ and the total hpids by the method of Wilson 
and Haiiner The upper limits for “normal” values used were 

37 Sperr}’’, W AI , and Brand, F C The Colonmetiic Determination of 
Cholesterol, J Biol Chem ISO 315-324 (Oct ) 1943 

38 Wilson, W R, and Hanner, J P Changes of Total Lipid and Iodine 
Number of Blood Fat in Alimentary Lipemia, J Biol Chem 106 323-330 ( Auer ) 
1934 
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approximately 275 mg per hundred cubic centimeteis for total serum 
cholesterol and 800 mg for total serum hpids 

Tiibeioiis Xanthoma — Six persons (III-IO, IV-2, IV-3, IV-4, IV-5 
and V-2) had tuberous xanthomas of the achilles tendons Five of the 
6 had a histoiy of angina pectoiis, and 4 had arcus senilis It appears 
that at least in this family arcus senihs associated with disturbances in 
lipid metabolism does not develop until about the sixth decade of life 
Trauma has been mentioned as an etiologic agent m the formation 
of tuberous xanthoma, but this was not found to be so m familj B or 
m the literature The persons having tuberous xanthomi in this iamily 
claimed never to have had serious injuries to the achilles tendons If the 
theory of trauma were valid, one A\ould expect more men than women 
to have these lesions because of the greater hazards present m their 
occupational environment Grenaud compiled the reports of cases of 
xanthoma to 1927 and stated that the sex incidence was equal and that 
the time of appearance of the xanthoma \vas between birth and 40 The 
greatest number of occurrences w ere in patients aged from 3 to 6 } ears 
Sivanson stated that m cases of familial xanthoma cutaneous 
lesions may appear, or, more commonly, there maj be a derangement 
of cholesterol metabolism giving rise to gallstones and atheromas There 
IS no history of members of either family having diabetes melhtus 
jaundice (subject III-5 may have had it), disease of the gallbladdei 
disease of the kidneys, hypothyroidism or obesity 

Heart Disease — Five members (II-5, II-8, III-ll, III-13 and 

III- 16) of famil)'' B died suddenly of heart disease Three of these 
experienced severe pain in the chest before death Four members 
(IV-2, IV-3, IV-4 and V-2) of family B living at the time of writing 
suffer from angina pectoris, and 2 deceased membeis (III-IO and 

IV- 6) are known to have had angina pectoris Three members (III-12, 
III-14 and III-15) died of a “slow kind” of heart disease in the sixth 
decade of life Of the 4 remaining members represented in the pedigree 
chart as having heart disease, all died before the seventh decade of life 
It is knowm that they had heart disease, but I w^as unable to obtain any 
specific information which would allow me to classify the type of 
cardiovascular disease Two persons (II-9 and IV-1) who married 
into family B had heart disease 

The average age of death in family A was 72 2, whereas that in 
family B was 52 8 I have not included the subjects in famih’- A who 
died young of infectious diseases, and I have excluded subjects 1-3 and 
IA^-8 because of certainty that they did not die of heart disease Both 

39 Grenaud, M Les xanthomes familiaux, Monde med 37 725-731 (Aug 1) 
1927 

40 Swanson, J C Familial Xanthomatosis Brit J Dermat 55 289-293 
(Dec) 1943 
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family A and family B lived in the same rural communit} Their 
environment was the same, and their diets were similar (their activities, 
diet and environment were controlled to a great extent thiough their 
religious teachings) Thus, in two families living undei ver} similar 
conditions, the average life expectancy was twenty years longer for one 
than for the other 

The inherited disturbances in lipid metabolism occuning m family B 
were, in geneial, of a benign nature until about midlife At that time, 
the cardiovascular system seemed to be involved to such an extent that 
most of the members succumbed to what was apparently coronal}^ heart 
disease Similar observations were made m Norway by Mullei I 
was unable to determine whether the patients who died of the “slow 
type” of heart disease had myocaidial oi valvular involvement due to 
xanthomatous deposits, as reported by Torok,® Low,^^ Cook and others,^^ 
Lenzen and Knauss,^^ and others, or had rheumatic heart disease 

I took blood pressure readings on 16 members of this family None 
of them had hypertension, however, all but subject V-10 had hyper- 
lipemia Much investigation has been done in regard to the eftect of 
elevated blood lipid levels (especially hypercholesteremia) on blood 
vessels and on their role in the formation of atherosclei osis Two lecent 
papers review^ed this problem m detail 

Cancel — Three members of family B (III-IO, IV-6 and IV-S) died 
of cancer of the stomach Much work has been done relating to choles- 
terol as a cause of, or a significant factor in, cancer A few authoi s have 
repoited cancer of the gastrointestinal system in patients with xan- 
thomas,^® but these reports are so uncommon in relation to the laige 
number of reports of patients with xanthomatous lesions that one is led 
to believe that there is nothing m common betw^een xanthomas and 
cancer 

Diet — Much contioversy has arisen over the piobable effects of a 
diet high in cholesterol in the development of atherosclerosis The 

41 Low, R C Xanthoma Tuberosum Multiplex, with Lesions in Heart and 
Tendon Sheaths, Brit J Derniat 22 109-118 (April) 1910 

42 Cook, C D , Smith, H L , Giesen, E W , and Berdz, G L Xanthoma 
Tuberosum, Aortic Stenosis, Coronary Sclerosis and Angina Pectoris, ^.m J Dis 
Child 73 326-333 (March) 1947 

43 Lenzen, G , and Knauss, K Ueber Xanthoma multiplex planum, tuberosum, 
mollusciforme, Virchows Arch f path Anat 116 85-104 (April) 1889 

44 Gubner, R , and Ungerleider, H E Cholesterol Metabolism and Arterio- 
sclerosis, Combined Staff Clinics, Am J Med 6 103-124 (Jan ) 1949 , footnote 23 

45 Weidman, F D , and Schaffer, H W Xanthoma of the Skin and Larynx 
Associated with Carcinoma of the Stomach and a Regressue Xanthoma of the 
Pons, Arch Dermat & Syph 35 767-814 (May) 1937 Weidman F D , and 
Boston, L N Generalized Xanthoma Tuberosum wnth Xanthomatous Changes in 
Fresh Scars of an Intercurrent Zoster Adenocarcinoma of the Ampulla of \’'ater 
at Necropsy, Arch Int Med 59 793-822 (May) 1937 
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advocates of a low cholesteiol diet, designed to pi event the development 
of arteriosclerosis, have based their opinions on the experimental pro- 
duction of atherosclerosis in the rabbit, the chicken and the dog Thc) 
have also pointed out that people living in areas where pooi nutiition 
IS prevalent supposedly have a low incidence of atherosclerosis Gardner 
and Gainsborough^''* stated that there is no connection between the 
amount of sterol ingested and the cholesterol levels of the plasma during 
digestion Qiaikoff and his associates ■*" Turnei and Steinei and 
others weie unable to produce aii) significant change in the serum 
cholesteiol levels of "normal” peisons b} feeding them diets high in 
cholesterol Steinei reported on 35 patients gi\en a high fat diet 
supplemented with 20 Gm of cholesteiol Blood specimens were taken 
at 8 a m (fasting state), 10 a m , noon and 4 p m , and at 8 a m the 
followung day The results show*ed that little or no change in the seium 
cholesterol le\el occurred during the peiiod, regaidless of the ingestion 
of a large amount of cholesterol 

Subject IV-2 was placed on a low cholesterol and fat diet on Feb 4. 
1949 At that time she had a total scrum cholesteiol level of 615 mg 
per hundred cubic centimeteis Blood specimens eleven weeks later 
showed a total serum cholesterol le\cl of 713 mg, a use of ncarh 100 
mg (she had consumed no fats or cholesteiol for thirt\-si\ hours, and 
had eaten nothing for eighteen hours pie\ious to the di awing of the 
second specimen Subject V-2 w'as also placed on a restricted choles- 
teiol diet for nearly six months, with no change w'hatsoe\er m the total 
serum cholesterol level There wcie no changes m the sme of the 
tuberous xanthomas in either of these subjects during then dietary 
peiiods It seems apparent that diet has little or no effect on the seiuin 
Iipid le\els in normal persons or in those with a heicditarj trpe of 
hypei lipemia (hypercholesteremia) 

Hcicdily — I have showm that six geneiations of fainih B had or 
had had heart disease and/or hj'perlipemia The inherited tiait was a 
type of endogenous metabolic defect giving rise to high levels of seiuin 
lipids The elevated blood lipid level m itself was unimportant clinically 
as evidenced by the complete absence of sjinptoins m 11 members of 
the familv having hyperlipemia However, all 11 were undei 36 

46 Gardner, J A , and Gainsborough, H Studies on the Cholesterol Content 
of Normal Human Plasma, Biochem J 22 1048-1056, 1928 

47 Chaikoft, I L , McGavack, T , and Kaplan, A The Blood Lipids in the 
Postabsorptive State and After the Ingestion of Fat in Normal Human Subjects 
and m a Case of Disseminated Cutaneous Xanthomata, J Clin Iin estigation 
13 1-13 (Jan) 1934 

48 Turner, K B , and Steiner, A A Long Term Studj of the Variation of 
Serum Cholesterol in Man, J Clin Investigation 18 45-49 (Jan ) 1939 

49 Steiner, A , m discussion on Cholesterol Aletabolism and Arteriosclerosis,^* 
pp 117-120 
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Xanthoma tuberosum, ^ xanthelapia, arcus senilis, angina pectoris 
(presumably associated with coronary' sclerosis) and possibly xan- 
thomatous involvement of the myocardium and valves were complica- 
tions arising from prolonged hyperlipemia in this family In general, 
these complications arise m the fifth and sixth decades of life with the 
exception of xanthoma tuberosum, which usually occurs at an earhei age 

Fhegelman and his associates'^® stated the belief that the heteio- 
zygous alleles cause only hypercholesteremia, whereas the homozygous 
dominant condition is manifested not only as hypercholestei emia but 
also in the appearance of tuberous xanthomas and m cardiovascular 
changes I have not found this to be so in my studies or elsewheie in 
the literature 

Hyperlipemia in this family was transmitted as a simple autosomal 
dominant trait with complete penetrance 

Treatment — The treatment of this condition is entirely symptomatic 
at the time of this report Theoretically, some medicinal substance may 
be given to keep the serum cholesterol and other serum lipids at a 
normal level and thus eliminate the complications of prolonged hyper- 
lipemia, but as yet no substance has been found which can achieve this 
for long periods I gave choline bicarbonate to several members of 
family B for this purpose, but the results were inconclusive 

SUMMARY 

A survey is presented on a family m which 15 members had hyper- 
lipemia, 6 had xanthoma tuberosum and 18 had a history suggesting 
disease of the coronary arteries Tavo factors were noted 

r A disturbance in lipid metabolism was the basic inherited defect 

2 Hyperlipemia (hypercholesteremia) was inherited as a simple 
autosomal dominant trait 

The pertinent literature is reviewed 

ADDENDUM 

. After the completion of this study, a history of heart disease was 
obtained for 21 additional descendants of subjects 1-3 and 1-4 The 
ages of the subjects range from 7 to 61 years, 6 w'-ere under the age 
of 20 Over 200 members of this family remain to be studied , 

Alvin J Cox Jr , M D , "Windsor C Cutting, M D and Donald E King, M D 
gave technical advice in this study, and Miss Helen O’Connell, B A , performed 
many of the serum lipid determinations i > . 

j j j « 

50, Fhegelman, M T , Wilkinson, C F , and Hand, E A Genetics of 
Xanthoma Tuberosum Multiplei>, Arch ,Dermpt 'Sf, Syph 58 409-429 (Oct) 1P48 
. 51 Boas and others ^ Blopm, Dl iKaufjtian, ,S i R , and Stevens, R A 
Hereditary -Xanthomatosis, Arqh Dermat & S5Ph’45 l-18>(Jan.) 1942 
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Hematology By Cyrus C Sturgis, M D Price, §12 50 Pp 915 Springfield, 
III Charles C Thomas, 1948 

Dr Sturgis’ new text of hematology is an extremely personal book In everj 
section the material is presented in an intimate and informal manner which is much 
more reminiscent of a ward walk than a handbook Hematology is a discipline 
which IS greatly complicated by variations in nomenclature and terminology Fre- 
quently this complexity leads to particularism and to a tendenej for the students 
to concentrate on details and^ numbers and to neglect tlie broad view of the subject 
It IS also a discipline which has attracted clinical pathologists rather than internists , 
so that not infrequently attention has been directed mainly to technologic matters 
rather than to the patient as a sick person The broad clinical experience and 
background of the author are apparent throughout this book The periodical litera- 
ture of hematology is very extensive, and much of it is contradictory and contro- 
versial During the past eleven years Dr Sturgis and his associates have prepared 
the annual reviews of hematology for the Archives With this comprehensive 
bibliography at his disposal the author has been able to document his textbook in 
detail The reviews have been objective, as a rule, and have presented all the 
recent work in the field In his textbook, Dr Sturgis has been much more critical 
and has attempted a just evaluation of the contributions that he cites 

The book is primarily clinical, and there are no chapters devoted to technical 
methods All the major problems of clinical hematology are discussed, and the 
reviewer feels that the space assigned to each subject is adequate A thorough 
historical review precedes the description of each of the principle blood dvscrasias 
In a field which is developing as rapidly as hematology it is inevitable that some 
of the contemporary work will not be discussed It is unfortunate that the recent 
studies of the Rh factor and of the use of exsangumation transfusion in the treat- 
ment of erythroblastosis fetalis could not have been included Likewise, many 
readers would appreciate a presentation of Sturgis’ opinions on the use of the 
nitrogen mustards and a more detailed discussion and evaluation of the employment 
of radioisotopes in the treatment of blood diseases 

The format of the book is pleasing, and the reviewer is hcartilv in favor of 
the practice of placing bibliographic references at the bottom of the pages on which 
they occur The illustrations are generally good, and the tables and graphs are 
clear and adequate This textbook is recommended for advanced students and for 
physicians interested in hematology The mature clinical judgments, the excellent 
historical notes and the carefully selected bibliography should win a place for 
this book in the library of every hematologist 

Blood Clotting and Allied Problems Transactions of the First Conference 
February 16-17, 1948, New York Sponsored by the Josiah klacy Jr Foun- 
dation, New York Edited by Joseph E Flynn Price, §3 25 Pp 179 
New York Josiah Macy Jr Foundation, 1948 

Here is the first of a senes of reports by groups of outstanding investigators 
in specified fields which are sure to become indispensable aids to true students of 
medicine The careful selection of the contributors and the fundamental nature 
of their presentation will appeal to those readers who are seeking authentic, prac- 
tical information For instance, “Blood Clotting and Hemostasis’’ is presented by 
L B Jaques, of Canada, “Fibrinolytic Enzymes” by Tage Astrup of Copenhagen, 
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“Initiation and Acceleration Factors in Thrombosis” by K M Bnnkhaus, “Protein 
Equilibrium Reactions in the Blood-Clotting Mechanism” by W H Seegers and 
A G Ware and "Dicoumarol and the Estimation of Prothrombin” by Karl Link, 
and there are others of equal importance The discussion of the papers by the 
other members of the group adds great interest and clarification 

In an extensive appendix the exact procedures for prothrombin determinations 
which are carried out in the various laboratories of several of the participants are 
given The contributors to this section include, among others. Quick, Tocontins, 
Seegers, Barker, of the Mayo Clinic, and Brambel, of Toronto 

This report will be eagerly received by laboratory directors, clinicians and 
medical investigators who are anxious to increase their understanding of this 
difficult subject and the accuracy of their laboratory technics 

Le fond d’oeil des hypertendus et des cyanoses. By Daniel Routier, M D 
Pp 100, with 232 illustrations Pans Masson & Cie, Editeurs Libraires de 
I’Academie de Medecine, 1947 

The author, who is a cardiologist, presents in black and white 232 photographs 
of the fundus of the eye, each picture accompanied with brief notes regarding the 
clinical condition of the patient and pointing out the noteworthy changes in the 
retina and retinal vessels He used a Nordenson camera at exposures of one tenth 
to one twenty fifth of a second, with about the success that others have had with 
this somewhat unsatisfactory instrument, some of his photographs being good and 
others only fair 

In the first chapter he describes and illustrates the normal fundus, and in the 
second he presents the generally recognized vascular and retinal changes of hyper- 
tensive disease Some would take exception to his emphasis on tortuosity of retinal 
vessels as evidence of hypertension He stresses the significance of local spasms 
of the retinal arterioles and notes that they may persist for many months, and he 
rightly points to these changes and to the small exudates aS having greater signifi- 
cance than have some of the gross changes which are more readily seen 

A chapter on interpretation deals with the origin of retinal edema and of 
various types of exudates and is an excellent summary of present opinion on the 
subject A final chapter illustrates cases of congenital and acquired cyanosis 

Psychiatry in General Practice By Melvin W Thorner, M D , D Sc Price, 
$8 Pp 659 Philadelphia W B Saunders Company, 1948 

In the past a wide gap has separated the psychiatrist and the rest of the medical 
profession This is unfortunate because, in practically every instance, the family 
physician sees the patient first and, in the long run, is required to treat more 
mentally ill patients in the stage when treatment short of shock therapy may be 
effective than the psychiatrist Dr Thorner’s book, "Psychiatry in General 
Practice,” as stated in his preface, “is an attempt to lift psychiatry out of the 
realm of terra incognita for those w'hose primary efforts are spent in other fields 
Only by removing the aura of mystery from the practice of psychiatry, can 
psychiatry be rendered a useful tool in the hands of those who deal with the 
greatest number of psychiatric patients” 

One cannot help but agree with Dr C C Burlingame in his foreword when 
he points out that “to an astonishing degree, the author of this book has overcome 
the psychiatric language barrier " The clear presentation of psychiatric problems, 
with short, illustrative case histones and without long, abstract discussions full 
of the catch words and theoretic claptrap of so much of the present day writing 
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on this subject, is, indeed, refreshing The book is cheerfully recommended to 
the uninitiated who up to this time — ^with some justification— have regarded 
psychiatrists and their specialty with some suspicion and alarm 

Mayo Clinic Diet Manual By the Committee on Dietetics of the Ma 30 Clinic 
Price, $4 Pp 329 Philadelphia W B Saunders Company, 1940 

This IS an excellent manual The material was originally prepared for use in 
teaching and in planning the diets of patients at the Mayo Clinic, it was put 
into its present printed form in answer to requests from plij^sicians and from other 
institutions It represents the convergent trend but not necessarily unanimity of 
opinion Because of the rapid headway being made in the science of nutrition, 
frequent revised printings are contemplated 

The manual consists of a comprehensive series of dietarj' tables with a minimum 
of explanatorj' notes It is well planned for easj' reference, and the ph\sician 
can find in it a detailed outline of practically any dietarj regimen he ma\ need 
It IS concise, and the foods are prescribed in household measures 

A few of the dietary’’ patterns appear to the reviewer to be faulty in minor 
details, such as the relatively large proportion of cream in the milk-cream mixture 
used for peptic ulcer (1 1) and the conservatism with which protein is prescribed, 
as well as the liberal amount of fat allowed, in diseases of the liver On the 
whole, howev’er, these diets will appeal to the physician and to the nutritionist 
as being eminently suitable Ihe pragmatic test, based on the theory tliat prac- 
tical results are the sole test of truth, has been applied These diets have all 
been evaluated on the results of clinical trial The teacher of nutrition as well 
as the physician in practice will find the manual a valuable aid 

Textbook of the Rheumatic Diseases Edited by W S C Copeman, O B E , 
M D , FRCP Price, §12 50 Pp 612, with 351 illustrations Baltimore 
The Williams & Wilkins Company, 1948 

This beautifully printed and profusely illustrated book is a cooperative effort 
on the part of some two dozen British physicians to cover comprehensively the 
subject of the “rheumatic diseases ” Introductory chapters on history, anatomv 
and physiology of pain and anatomy and physiology of joints give some idea of 
the thoroughness of the approach The v'anous rheumatic diseases are then taken 
up sy^stematically, with final sections on such specific topics as the radiology of 
rheumatic disease, radiotherapy^ physiotherapy and psychiatric aspects Each sec- 
tion is followed by a bibliography, many of them comprehensive Most of the 
discussions are adequate, although that on rheumatic fever, comprising onlv 10 in 
a book of some 600 pages, seems perhaps too brief, however, further material on 
this most important “disease” is given later in the volume The illustrations, some 
in color, and the reproductions of roentgenograms are outstanding The book is 
certainly' a landmark on the subject, and our British colleagues have done them- 
selves proud in producing such an outstanding compdation 

Fundamentals of Pulmonary Tuberculosis By Edward W Hayes, MD 
Price, $9 SO Pp 480, with 79 illustrations Springfield, III Charles C 
Thomas, Publisher, 1949 ’ 

“The purpose of this book is to present in as few concise chapters as possible 
the fundamentals pertaining to the cause, the prevention, the diagnosis, the treat- 
ment and the control of tuberculosis ” These aims are achiev'ed in twenty -six 
chapters, written by twenty-seven experts in the field of tuberculosis 
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In spite of the large number of contributors to this book, the editor has kept 
repetitious discussion to a minimum 

Although certain chapters inevitably stand out m a volume of this t>pe, most 
of the fundamental aspects of tuberculosis are satisfactorily discussed Due to 
the progress that is being made from month to month in the antibacterial therapy 
of tuberculosis, it would be impossible for the chapter on this subject to contain 
the latest developments However, the earlier discoveries are reiiewed, and the 
proper use of streptomycin is described in detail 

The book has been prepared for “the medical student, the practicing physician 
and the medical teacher,” and each of them will find it to be a satisfactory review 
of the various aspects of pulmonary tuberculosis 

Shock and Allied Forms of Failure of the Circulation By H A DaMs, 
MD, CM, FACS Price, §12 Pp 608, with 55 illustrations New 
York Grune & Stratton, Inc, 1949 

This volume is an ideal book in regard to size, binding, format and printing 
For an initial work it appears to be singularly free from typographical errors 
In spite of these excellent physical aspects the book is difficult to read, owing 
to the almost encyclopedic character of the subject material The author has 
made an extensive review of the literature on both experimental and clinical 
w'ork pertaining to shock and to shocklike states In addition, he presents a 
considerable amount of data based on his owm researches and observations 
Although the review' of the literature is not complete on some minor aspects 
of the subject, a compilation of all the references cited at the end of each chapter 
would probably represent the most complete index of articles on acute circula- 
tory failure in existence The book is a valuable addition to medical literature 
and should prove to be especially useful to investigators working on problems 
related to acute failure of the circulation 

Roentgen Studies of the Lungs and Heart A series of lectures delivered 
at the center for continuation study Edited by Leo G Rigler, M D 
Price, §7 Pp 216, with 98 illustrations Minneapolis University of Alinnesota 
Press, 1948 

This series of lectures delivered at the University of Minnesota by Westermark 
summarizes his methods for study of the heart and lungs The use of controlled 
intrapulmonary respiratory pressure, positive and negative, for the study of pul- 
monary lesions is particularly interesting The early diagnosis of bronchogenic 
carcinoma, the identification of localized as well as generalized emphysema and the 
discussion of pulmonary embolism and infarction and of roentgen cmematographj 
to observe hemodynamics are included and should prove to be of value to roent- 
genologists, phthisiologists and cardiologists The text is accompanied by many 
illustrations, but unfortunately the accompanying legends are relatively incomplete 
and poorly w'ritten Since the illustrations are so numerous, more detailed legends 
and labeling would have been of considerable value to the average reader 

Neutron Effects on Animals By the Staff of the Biochemical Research Founda- 
tion (Dr Ellice McDonald, Director) Price, §3 Pp 198 Baltimore The 
Williams and Wilkins Company, 1947 

Nearly a score of investigators contributed to this volume, the chapters of 
w’hich resemble separate publications such as might be found in almost am 
periodical dealing w'lth the medical sciences The material consists of detailea 
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reports concerning a great variety of findings after irradiation with neutrons, 
the methods and doses employed are described fully Experimental animals 
included dogs, rabbits, rats, mice and chickens, plants and micro-organisms were 
also used The effects of irradiation under consideration range from those on 
mortality, body weight, growth and “clinical” behavior to those on formed elements 
and sedimentation rate of the blood, ordinary “blood chemistry,” gastric ;uice, 
enzymes, histologic appearances, neoplasm induction and electrophoresis of plasma 
and homogenized bone marrow 

Child Psychiatry By Leo Kanner, M D Enlarged second edition Price, 
$8 50 Pp 776 Springfield, 111 Charles C Thomas, 1949 

Dr Kanner’s work on child psjchiatry at Jolins Hopkins Hospital is too well 
known to require much introduction The handsome volume just issued embodies 
his latest and carefully considered views on tlie subject No aspect of child 
psychiatry has been left untouched The general background is developed, the 
relation of physical ills to mental reactions is discussed and finally the psychiatric 
disturbances in the stricter sense are taken up Although the book is a large one, 
the subject is so great that one almost has a feeling of sketchiness here and there, 
some of the sections on therapy especially seem almost too brief Dr Kanner (and 
this cannot be said of all psychiatrists) writes vividly and mtelhgibiy, his book no 
doubt remains the standard text on this subject 

Annual Review o£ Physiology (Volume XI), 1949 By Victor E Hall Price, 
$6 00 Pp 643 Stanford University, Calif Annual Reviews, Inc, 1949 

Included in this book arc reviews of work in the fields of developmental physiol- 
ogy, neurophysiology, physiologic psychology, radiation and pharmacology, and of 
work on the reproductive system, the metabolic functions of the endocrine system, 
the liver, the digestive sy'stem, the hearing, the vision, the muscles, the lymphatic 
system, the heart, the peripheral circulation, the respiration, the kidneys, hemato- 
poiesis and permeability Each reviewer has attempted to present the pertinent, 
rather than all, recent contributions related to his subject Nevertheless, over 4,300 
references are included Tlie volume is a well organized and concise survey' It 
offers the scientifically trained reader a valuable and practical means of keeping 
abreast of basic physiologic investigation 

Histopathology of the Peripheral and Central Nervous Systems By George 
B Hassm, M D Third edition Price, $8 SO Pp 612, with 325 illustrations 
Hamilton, 111 The Hamilton Press, 1948 

Dr Hassin’s book first appeared in 1933, and the present edition (1948) is the 
third one The author has turned publisher in this case, and the work appears 
under his own imprint It is well printed on fine paper, and the numerous illus- 
trations are excellently reproduced Dr Hassm is well known as an authority 
on neurohistology, and wherever one turns in this book he finds a precise and 
clear discussion There are extensive bibliographies, and the book will continue 
as in the past to be a valuable text and reference book 
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ness 3!edlcal Clinics of North America 
8)1 

Sjnopsis of Pcdlatilcs, T /ahorsUv assisted 
bj T S /ahorsbj 8 !S 
TextbooK of Rheumatic Diseases, DSC 
Copemnn 1022 

Thyroid I nlargement and Other Changes 
Related to Nllncral Content of DrlnKlng 
Mater (with Note on Goiter Prophjlaxls) , 
M M tlurraj , T A Rjle B M Simp- 
son and D C Mllson 159 
Prcitmcnt of 5Iallgnnnt Disease bv Radium 
and \-Itnjs Being Practice of Radlo- 
therapj , R Paterson, 521 
Tuberculosis In Childhood, H F aiacaulcj 
157 

Twcnllcth Centurj Speech and 3 olce Correc- 
tion, 1 Proeschcls, 357 
Escs of Penicillin and Streptomycin, C S 
Keefer 813 

3 Itamln A Reaulrement of Human Adults 
An I xpcrlmental Study of 3 Itamln A 
Deprivation In 3Ian V Report of 3 Itamln 
A Sub-Commlttcc of Aeecssorj Food 1 ac- 
tors Committee , E JI Hume and H A 
Krebs 839 

Boohs, manual on International exchange of 
publications 520 
Osier s original autopsj booKs 7 

Bouillaud s Disease See Rheumatic Fever 

Rowels See Intestines 

Bovlston G A Ulcer of pjlorlc ring report 
of 20 ciscs 532 

Biawlej, R 33 Q lever In veterans hospital 
917 

Bright s Disease See Nephritis 

Bronchi Dilatation See Bronchiectasis 
Diseases See Bronchiectasis, Bionchitis 

Bronchiectasis , aerosol and mlcroiilved eph- 
edrine and penicillin UieTapj of diseases 
of lower respirator) tract, treatment of 
bionchitis bronchiectasis and Intilnsic 
asthma, 389 

Bronchitis,’ aerosol and mIcronUed eph- 
Cdiinc an(l penicillin thcrapj of dis- 
eases of lower lespiratoij tract treat- 
ment of bronehltls bronchiectasis and 
Intrinsic asthma 389 
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Bruce, R A Tusshe sjncope, observations 
on disease formerly called laryngeal 
epllepsj with report of 2 cases, 845 
Buser, T Gastroenterology , review ot 

literature from July 1947 to Julj 1948, 
321, 449 

Cancer See also Sarcoma , and under names 
of organs and legions, as Intestines, etc 
carcinoma of colon, 494 
carcinomatous metastases, 518 
chronic ulcerative colitis and carcinoma, 
293 

sternal marrow In patients with metastatic 
cancer, 891 

Carcinoma See Cancer 

Cardiovascular Diseases See Arteries, Heart 
Sjstem See Arteries, Blood vessels. Heart, 
etc 

Carrion’s Disease See Oroya Fever 
Cathartics , sodium carboxymethylccllulose 
laxative effects In clinical use, 475 
Catheterization See Heart, diseases 
Chapman, D W Intravenous catheteriza- 
tion of heart In suspected congenital 
heart disease, report of 72 cases, 640 
Chemotherapy See under names of diseases 
as Asthma , Bronchiectasis , Bronchitis, 
etc 

Cheskln, L J Clinical sjndrome of occlusion 
of posterior inferior cerebellar artery , 
report of 3 cases, 431 

Cholesterol In Blood See Blood, cholesterol 
Choline and Choline Derivatives , excretion of 
choline in urine of diabetic patients, 730 
Christian, H A Osier, recollections of 
undergraduate medical student at Johns 
Hopkins, 77 

Circulation See Blood, circulation 
Circulatorj System Sec Blood, circulation , 
Heart 

Cirrhosis See under Liver 
Cisneros, F Myocardial infarction , observa- 
tions on 100 patients who survived up to 
G joars, 032 

Survival after recent myocardial Infarction, 
305 

Cold hemagglutination, sjmptoms attributable 
to, leport of 2 cases, 523 
Cole, R Dr Osier, scientist and teacher, 
54 

Colitis, ulcerative, 483 

ulcerative, chronic ulceiatlve colitis and 
carcinoma, 293 

Collins, H S Auroomycln therapy of 
nonpneumococclc and nontuberculous bac- 
teiial pulmonary infections, 875 
Aureomjcin treatment of pnoumococcic 
pneumonia clinical and laboiatory 
study on 33 patients, 857 
Colon See Gastrointestinal Tract, Intestines 
anatomic studies of, 474 
colostomj , 503 
dilatation , megacolon, 480 
dlvertlculosls and diverticulitis, 478 
endometriosis, 490 

diseases, sulfonamide and antibiotic drugs 
in 491 

functional disorders of, 482 
Inflammation See Colitis 
microcolon, 482 

miscellaneous conditions of, 491 
output of fat and nitrogen, 475 
perforation, 491 
phjslologic studies of, 474 
poljps and othei tumors, 492 
proctosigmoidoscopy, 476 
ladlation injurj, 490 

roentgenologic examination of sigmoid, 476 
sodium carboxymethj Icellulosc , laxative 
eftects in clinical use, 475 
studios on removal of gas from colon by 
oxygen inhalation 475 
tuberculosis of, 489 
volvulus 477 
Colostomy 503 

Communicable Diseases See Meningitis 
Svphilis, etc 


Congress See Societies 
Convulsions See Epllepsv 
Coronary Vessels, concepts of mvocardial 
ischemia, 711 

traumatic coronary thrombosis with myo- 
cardial infarction , postmortem study , 261 
Cough, tussive syncope, observations on 
disease formerly called laryngeal epllepsv, 
with report of 2 cases 845 
Covner, A H Motor manifestations of herpes 
zoster, report of case of associated 
permanent paralysis of phrenic nerve, 907 
Csaky, T Z Excretion of choline In 
urine of diabetic patients, 730 
Cullen, T S The gay of heart 41 
Cyanosis, defect of ventricular septum, 
summary of 12 cases and review of liter- 
ature 798 

Cysts Sec under names of organs and 
regions, as Duodenum , Intestines , Per- 
ineum , etc 

D'Angio, C J Multiple myeloma with ntw 
bone formation 976 

Davison, W C Sir IMlllam Osier, remi- 
niscences 110 

Diabetes Mellltus , development of porpliv ri.i 
In , report of 3 cases, 905 
excretion of choline in urine of diabetic 
patients 730 

multiple hemorrhagic sarcoma and diabetes 
mellltus, review of series, with report 
of 2 cases, 738 
Diarrhea See also Dysentery 
diagnostic measures 450 
parasitic and diarrheal diseases, 450 
Tropical See Sprue 

Digestive System See Gastrointestinal Tract, 
Intestines , Stomach , etc 
foods and dyspepsia, 509 
Diverticula See Appendix, Colon, Duodenum 
Dock, G Dr Osier’s use of time, 51 
Dragstedt, L R Gastroscoplc and histologic 
appearance of gastric mucosa before and 
after vagotomy for peptic ulcer, 199 
Duff, I F Medical aspects of submarine 
warfare, human factor as reflected In war 
patrol reports, 246 

Duodenum , arteriomesenteric occlusion 3 13 
benign and malignant tumors, 334 
congenital defects, 332 
cysts, 333 
diverticula, 333 

diverticula. Including Meckel’s diverticulum, 
337 

duodenitis, 333 
miscellaneous disorders, 333 
motility , 332 

removal of foreign bodies from, 333 
Ulcer See Peptic Ulcer 
Dysentery, Amebic See Amebiasis 
bacillary , 455 

miscellaneous observations on, 458 
Dyspepsia See Digestive System, diseases 

Earle, D M Intravenous catheterization of 
heart in suspected congenital heart dis- 
ease , report on 72 cases, 640 
Education, postgraduate course In psychiatry 
and neurology at University of Cali- 
fornia Medical School, 356 
postgraduate courses on physics In radia- 
tion therapy at University of California, 
355 

Ellis, A W M Pathogenesis of renal lesions 
in Bright’s disease, 159 
Embolism, pulmonary, relation to perlpheril 
thrombosis 4 10 

role of blood platelets In thromboembolism, 
667 

Emerson, E B Tussive svntope observa- 
tions on disease formerly called laryn- 
geal epilepsy, with report of 2 cases, 845 
Endocarditis , pathogenesis of renal lesions 
in Bright’s disease 159 
Endometriosis as cause of obstruction of 
intestine 345 
of umbilicus 518 
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Engel G Tussive sj ncope , obscr^ ntions on 
disease formerly called larjngcal epilepsy, 
with report of 2 cases, 845 
Enteritis See Colitis, Diarrhea, Djsenteri 
Intestines, diseases , Gastrointestinal 
Tract, etc 

Enterostomj See Gastroenterostomy 
Eosinophils , hematologic studies In Hiroshima 
and control city 2 jcars after atomic 
bombing, 5C9 

Ephedrlne and Ephedrlne DerUathcs, Therapj 
See Respiratory Tract, diseases 
Epilation See Hair, removal 
Epilepsy, abdominal, 514 
Larjngeal See Vertigo 
Erj throe} tes , hematologic studies In Hiro- 
shima and control clt} 2 }car3 after 
atomic bombing, 5G9 

Evtremlties, Paral}sls See also Pollom}clltls 
paral}sis, familial periodic paral}sls, 
report on 2 families, with observations 
on pathogenesis of s}ndrome 419 

Fat See Lipoids 

Feces fat In , steatorrhea and sprue 342 
Feeding, Intravenous, total intravenous ali- 
mentation 509 

Felsen, J Chronic ulcerative colitis and 
carcinoma 293 

Fever, Rheumatic See Rheumatic Fever 
1 errucous See Orova Fever 
Films, revised edition of motion pictures 
reviews, 355 

Finland M Aureomvcln thcrap} of non- 
pneumonococclc and nontubcrculous bac- 
terial pulmonarj Infections, 875 
Auroom}cin treatment of pneumococclc 
pneumonia , clinical and lahorator} studies 
on 33 patients, 857 
I'issure, Anal See Anus 
Fistula and fissures of anus 505 
Food See also Nutrition , etc 
and d}spepsla, 509 
poisoning, 451 

Fowler W M Pernicious anemia In eirlv 
adolescence, report of case In girl of 14 
445 

Fulton J F William Osier humanist 119 
Futcher, T B Dr Osier's renal stones, 40 

Gastric Ulcer Sec Peptic Ulcer 
Gastroenteritis See Food, poisoning , Gas- 
trointestinal Tract 

Gastroenterolog} , review of lltcraturo from 
Jul} 1947 to Jul} 1948, 321 449 
Gastroenterostom} , Icahagc from entcrostoni} , 
351 

Gastrointestinal Tract Sec also Colon, Di- 
gestive S}stem, Intestines, Rectum, 
Stomach , etc 

and pollom} elltls virus 459 
anemia In gastrointestinal disease, 512 
congenital anomalies, 513 
diagnosis of gastrointestinal disease 512 
epidemic gastroenteritis, 451 
gastroenteritis In children, 451 
gastrointestinal parasites, 400 
Incidence of gastrointestinal disease, 512 
miscellaneous gastrointestinal subjects, 509 
olfactory acuity and appetite, 509 
ps} chosomatlc factors In gastrointestinal 
disease 510 

Genitourinary Tract, clinical significance of 
bacteroldes, 605 
Glossodynla See Tongue 
Gl}cosurla See Diabetes Mellltus 
Gocke, T M Aureomycln therapy of non- 
pneumococclc and nontubcrculous bacterial 
pulmonar} Infections 875 
Aureomycln treatment of pneumococclc pneu- 
monia, clinical and laborator} studies 
on 33 patients, 857 

Goetz R H Reflex vasodilatation by body 
heating In diagnosis of peripheral vascu- 
lar disorders criticism of methods, 396 


Goldstein, P Spontaneous rupture of s}phi- 
lltlc saccular aneurisms of ascending 
aorta Into pericardial cavlt} with hemo- 
pcrlcardlum , report of sudden death In 
29 cases 540 

Goodman, B Role of blood platelets In 
thromboembolism, 007 

Greenfield, I Barbiturate poisoning , report 
of 3 cases, 379 

Gugle, L J Intravenous catheterization of 
heart In suspected congenital heart dis- 
ease, report of 72 cases, 610 
Gvvjn N B Medical arena In Toronto of 
Osiers carl} da}s In stud} of uiedlclne, 2 

Hair, removal, hematologic studies In Hiro- 
shima and control clt} 2 }cars after 
atomic bombing 509 

Halpcrn, S L Slotor manifestations of 
herpes zoster , report of case of associated 
permanent parabsls of phrenic nerve 
907 

Hamilton, H E Pernicious anemia In earlv 
adolescence, report of case In girl of 11, 
445 

Heart Sec also Blood, circulation 

abnormalities defect of ventricular septum, 
summar} of 12 cases and review of litera- 
ture, 79 S 

concepts of m}ocardlnl Ischemia, 711 
Diseases See also Endocarditis etc 
diseases, coroner} heart disease and xan- 
thoma tuberosum associated with hcrcdl- 
tar} h}pcrllpcmla , stud} of 30 alTcctcd 
persons In famllv, 1002 
diseases, intravenous catheterization In 
suspected congenital he irt disease , re- 
port of 72 cases 010 
Infarction , m}ocardlnl Infarction, observa- 
tions on 100 patients who survived up to 
0 } cars 032 

Infarction , traumatic coronary thrombosis 
with m}ocardlnl Infarction, postmortem 
stud} 201 

survival after recent miocardlal Infarction 
305 

Heat refiev vasodilatation b} bod} heating 
In diagnosis of peripheral vascular dis- 
orders , criticism of methods 390 
Hecht H 11 Concepts of myocardial 
Isthemla, 711 

Hclnc-Mcdln Disease Sec PoIIomv elltls 
Hemagglutination See Agglutinins and Ag- 
glutination 

Hematolog} See Blood 

Hemoperlcardlum Sec Pericardium, hemor- 
rhage 

Hemopoietic S}slem, Diseases See Anemia 
etc 

Hemorrhoids 500 

Hepatitis See Hepatitis, Infectious 
Infectious, hepatitis and Its sequelae, In- 
cluding development of portal cirrhosis, 
observations on 100 cases, 782 
Hernia 515 

Herpes zoster motor manifestations of re- 
port of case of associated permanent 
pnrnl}sls of phrenic nerve 007 
Herrick, J B William Osier, personal note, 
40 

Hluang, K W Anemia associated with cir- 
rhosis of liver, 058 
Hookworm Infection, 401 
Hospitals, Q fever In veterans’ hospital, 017 
Howard, R P William Osier, ‘potent fer- 
ment’ at McGill, 12 

Huggins, R A Intravenous catheterization 

of heart in suspected congenital heart 
disease report of 72 cases 040 
Humor, jocular side of Osier, 34 
Humphre}s, E M Gastroscoplc and histo- 
logic appearance of gastric mucosa before 
and after vagotomy for peptic ulcer, 
199 

Hurlbut, W B Multiple hemorrhagic sar- 

coma and diabetes mellltus , rev lew of 
series, with report of 2 cases 738 
H}percholesteremla See Blood, cholesterol 
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Hj perllpemia See Blood, fats and lipoids 
Hypertension See Blood pressure, high 

Icterus See Jaundice 
Infantile Paralysis See Poliomyelitis 
Infarction See under Heart 
Infection See also Bacteremia, and under 
names of bacteria, as Pneumococci , etc 
aureoraycln therapy of nonpneumococclc and 
nontuberculous bacterial pulmonary Infec- 
tions, 875 

Infectious Diseases See Infection , Meningi- 
tis , etc 

Injections See Nutrition, Intravenous 
Intestines See also Colon, Duodenum , Gas- 
trointestinal Tract , Rectum 
acute jejunitls, 340 
benign and malignant tumors of, 353 
congenital atresia of, 338 
Diseases See also Diarrhea, Dysentery 
diseases , Intestinal lipodystrophy (Whip- 
ple's disease), 345 
diseases, regional enteritis, 338 
dnertlcula, Including Meckel's diverticulum, 
337 

endometriosis as cause of obstruction of, 
345 

enteric cyst, 338 

flora, effect of oral streptomycin on, 459 
gas, 336 
hernia, 338 

histological study of participation of In- 
testinal epithelium, reticuloendothelial 
system and lymphatics in iron absorption 
and transport, 344 
Intubation, 350 

Intussusception See Intussusception 
leakage from enterostomy, 351 
lesions In malignant hypertension, 351 
motility, 834 
nonspecific ulcers, 340 
obstruction, 347 

obstruction, phytobezoar In gastric stump, 
report of case and discussion of therapy, 
824 

perforation, traumatic resection and foreign 
bodies, 352 

redundant postoperative segments, 351 
roentgenologic examination of small bowel, 
337 

scleroderma with gastrointestinal Involve- 
ment, 351 

small Intestine, 334 
tuberculosis of, 340 
viability of strangulated bowel, 349 
Intravenous Feeding See Injections, Intra- 
venous 

Intussusception of appendix, 473 
of Intestine, 346 

Iron, histological study of participation of 
Intestinal epithelium, reticuloendothelial 
system and lymphatics In Iron absorption 
and transport, 344 

Ishibashi, K Hematologic studies In Hiro- 
shima and control city 2 years after 
atomic bombing, 569 
Itching See Prurltls 

Japan and Japanese, hematologic studies In 
Hiroshima and control city 2 years after 
atomic bombing, 569 

Jaundice , clinical and biochemical study of 
remissions In nonspecific arthritis, report 
of case, 361 

hepatitis and Its sequelae. Including devel- 
opment of portal cirrhosis, observations 
on 100 cases, 782 
Jejunum See Intestines 

Johns Hopkins Medical School, Osier, recol- 
lections of undergraduate medical stu- 
dent at Johns Hopkins, 77 
Tolnts, Diseases See Arthritis 
Journals See Periodicals 

Kaposi’s Sarcoma See Sarcoma, Kaposi’s 
Katz, D N Myocardial Infarction, obser- 
vations on 100 patients who survived up 
to 6 years, 632 


Katz, L N — Continued 
Survival after recent myocardial infarction, 
305 

Kelly, J J Tussive syncope , obsert atlons 
on disease formerly called laryngeal epi- 
lepsy, with report of 2 cases, 845 
Kidneys, pathogenesis of renal lesions In 
Bright’s disease, 159 

Klrsner, J B Gastroenterology , review of 
literature from July 1947 to July 1918, 
321, 449 

Gastroscoplc and histologic appearance of 
gastric mucosa before and after \agotoray 
for peptic ulcer, 199 

Klein, S P Periarteritis nodosa, study of 
chronlclty and recovery, with report of 2 
cases, 983 

Koszalka, M F Hepatitis and Its sequelae, 
including development of portal cirrhosis, 
observations on 100 cases, 782 
Kralnln, P Multiple myeloma with new bone 
formation, 976 

Krumbhaar, E B Additional notes on Osier 
In Philadelphia, 26 

Kussmaul-Maicr Disease See Periarteritis 
nodosa 

Laonnec’s Disease See Liver, cirrhosis 
Lanier, P F Sternal marrow in patients with 
metastatic cancer, 891 
Laxatives See Cathartics 
Legs See Extremities 

Lerner, H B Hepatitis and its sequelae. 
Including development of portal cirrhosis , 
observations on 100 cases, 782 
Levine, B Clinical syndrome of occlusion of 
posterior Inferior cerebellar artery, report 
of 3 cases, 431 

Levy, H Traumatic coronary thrombosis 
with myocardial Infarction, postmortem 
study, 201 

Limbs See Extremities 
Lincoln, C S , Jr Multiple hemorrhagic 
sarcoma and diabetes mellltus , review 
of scries, with report of 2 cases, 738 
Llndert, M C F Hepatitis and Its sequelae 
includnlg development of portal cirrhosis , 
observations on 100 cases, 782 
Llpemla See Blood, fats and lipoids 
Lipodystrophy, Intestinal (Whipple’s disease), 
345 

Lipoids, fat and nitrogen absorption after 
folic acid administration in dogs de- 
prived of external pancreatic secretion, 
344 

Literature See Books, Periodicals 
Liver, anemia associated with cUrhosls of 
liver 958 

cirrhosis, pathology of subchronic atrophy 
of liver, comparison with Laennec’s cir- 
rhosis, 933 

Diseases See Hepatitis, Infectious 
Longcope, W T Random recollections of 
William Osier, 1899-1918, 93 
Lovejoy,_F W , Jr Tussive syncope , observa- 
tions on disease formerly called laryngeal 
epilepsy, with report of 2 cases, 845 
Lungs See also Respiratory Tract, etc 
aureomycln therapy of nonpneumococclc and 
nontuberculous bacterial pulmonary In- 
fections, 875 

clinical significance of bacteroldes, 605 
Embolism See Embolism 
Lupus erythematosus, pathogenesis of renal 
lesions In Bright's disease, 159 
Lymphocytes , hematologic studies In Hiro- 
shima and control city 2 years after 
atomic bombing, 569 

McCann, W S Tussive syncope, observa- 
tions on disease formerly called laryngeal 
epilepsy, with report of 2 cases, 845 
MacNalty. A S Osier at Oxford, 135 
MacDermot, H E Osier’s original autopsy 
books, 7 

McGill Medical School, William Osier, "potent 
ferment" at McGill, 12 
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aiaier-Kussmaxil Disease See Periarteritis no- 
dosa 

Malfoimatlons See under names of diseases, 
organs and regions 

■Manuals, manual on International cvcliange 
of publications, 520 

Marshall H C Gastroenterologj , rex lew of 
literature from Tuly 1947 to July 1048, 
321 119 • 

Ma\illar 5 Sinus , clinical significance of bac- 
teroides 005 

Majer, h D Barbiturate poisoning, report 
of 3 cases, 379 

Mechel s Diverticulum See Intestines, diver- 
ticula 

Medical Societies See Societies 
Medicine, medical arena In Toronto of Osiers 
early days In study of medltlnc, 2 
Military See Military Medicine 
Natal See Natal Medicine 
Psychosomatic See Mind body and mind 
3Icdln-Helne Disease See Poliomyelitis 
Mcgacolon Sec Colon, dilatation 
Meningitis, clinical significance of bacteroldcs, 
005 

Mental Diseases Sec Psychiatry , etc 
Merskey, C Chronic nonleukcmic myelosis, 
report of G cases, 277 

Mesentery , conditions Intolvlng mesentery 
317 

massive resection of small Intestine nects- 
sltafed by mesenteric thrombosis 131 
Military Medicine Sec also Natal Medicine, 
etc 

uar pounds and abdominal surgery, 313 
uai Pounds of rectum and anal sphlmter, 
300 

Mills G 3 Myocardial Infarction, obser- 
tatlons on 100 patients ttho surtlted up 
to 0 years 032 

Suitlial after recent myocardial Infarction 
303 

Mind, body and mind, psychosomatic factors 
In gastrointestinal disease, 310 
Modern F M S Q leter In tctcrans hos- 
pital, 017 

Mollerstrom, I Lxcretlon of choline In urine 
of diabetic patients, 730 
Nloolten S B Bole of blood platelets In 
thromboembolism, CG7 
Morphea See Scleroderma 
Motion Pictures , ret leu s 333 
Mouth , conditions of, 313 
Myeloma, multiple, ulth neu bone formation 
976 

Mtelosls Aleukemic See Leukemia myelo- 
genous 

mtelogenous, chronic nonleukcmic myelo- 
sis 277 

Myocardium See Heart 

Naval 3Iedlcine See also Military Medicine, 
etc 

medical aspects of submarine uarfare, 
human factor ns reflected In war patrol 
reports, 24G 

Neel, J Y Hematologic studies In Hiroshima 
and control city 2 years after atomic 
bombing 5G9 

Neoplasms See Cancer Sarcoma etc 
Nephritis, pathogenesis of renal lesions In 
Bright’s disease, 159 

Nerves phrenic, motor manifestations of 
herpes zoster , report of case of asso- 
ciated permanent paralysis of phrenic 
neite 907 

splanchnic, sympathectomy and splanch- 
nlcectomy 331 

vagus, anatomic variations of, their sig- 
nificance In vagus neurectomy, 322 
vagus , clinical results of vagotomy , 323 
vagus, gastroscopic and histologic appear- 
ance of gastric mucosa before and 
after vagotomy for peptic ulcer, 199 
vagus, historical aspects of vagotomy 322 
vagus , physiologic and other effects of 
vagus, vagotomy 321 
vagotomy, 323 


Neurology Sec also Nerves, etc 

and psychiatry, postgraduate course In, 
35G 

Nomenclature, chronic nonleukcmic myelosis, 
report of G cases, 277 

Nomenclature, concepts of myocardial ische- 
mia, 711 

tussive syncope, observations on disease 
formerly called laryngeal epilepsy, ttUli 
report of 2 cases 845 
Nutrition See also Food, etc 

intravenous, total Intravenous alimentation, 
509 

Oroya Fever, clinical manifestations of Car- 
i Ida’s disease 731 

Osier IMIliam, additional notes on Osier In 
rhlladclphla, 26 
ncQUanlmltas, 8C 

day with Dr Osier In 0\ford. 143 
Dr Osier, scientist and teacher, 34 
Dr Osier’s renal stones 40 
Dr Osier s use of time 31 
editorial on, 1 

oveerpts from Osier, mosaic of bedside 
aphorisms and writings, 72 
gay of heart, 41 
hero worship, 104 
jocular side of Osier, 31 
medical arena In Toronto of Osier s early 
days In study of medicine 2 
my first medical clinic with Dr Osier, 81 
Osier at 0\ford, 135 
Osier's original autopsy books 7 
Osier, recollections of undergraduate medi- 
cal student at Johns Hopkins 77 
pathogenesis of renal lesions In Bright’s 
disease 139 

posthumous tributes to Sir William Osier, 
170 

random recollections of IMIlIam Osier, 1899- 
1913, 93 

Sir Mllllam Osier, reminiscences, 110 
IVllIlam Osier, humanist, 119 
Mllllam Osier In Philadelphia, 1884-1889, 
18 

Mllllam Osier, a personal Jiotc 10 
Milllam Osier, 'poUnt ferment" at 3Ic- 
Glll 12 

Osleomy tlltls , clinical significance of bacte- 
roldcs, 003 

Otitis Media clinical significance of bacte- 
roldcs 005 

Oxford, day with Dr Osier In Oxford, 143 
Osier at Oxford, 133 

Packard, F B Mllllim Osier In rhlladcl- 
phla, 18S4-18S9, 18 

Packard G L Aerosol and micronized 
cphcdrlne and penicillin therapy of dls- 
tasts of lower respiratory tract treatment 
of bronchitis, bronchiectasis and Intrinsic 
asthma, 389 

Pain See under Abdomen 
Palmer, M L Gastroenterology , rev lew of 
literature from July 1917 to July 1948 
321 419 

Gastroscopic and histologic appearance of 
gastric mucosa before and after vagotomy 
for peptic ulcer, 199 
Pnialvsls, Infantile See Poliomyelitis 
motor manifestations of herpes zoster, re- 
port of case of associated permanent 
paralysis of phrenic nerve, 907 
Periodic See Extremities, paralysis 
Parasites, gastrointestinal, 4G0 
parasitic and diarrheal diseases, 150 
Paullln, T 1 My first medical clinic with 
Dr Osier 84 

Pearson, B Tussive sy ncope , observations on 
disease formerly called laryngeal epi- 
lepsy, with report of 2 cases, 845 
Pcnficld, W Hero worship, 104 
Penicillin Therapy See Besplratorv Tract, 
diseases 

Peptic Ulcer, clinical lesults of vagotomy, 
323 



INDEX TO 


VOLUME 84 


1031 


Peptic Iilcer — Continued 
gastioscoplc and histologic appearance of 
gastric mucosa before and after vagotomy 
for peptic ulcer, 199 

physiologic and other effects of vagotomj, 
323 

phytobezoar In gastric stump , report of 
case and discussion of therapy, 824 
ulcer of pyloric ring, report of 20 cases, 
532 

Periarteritis nodosa, 983 
nodosa, pathogenesis of lenal lesions in 
Bright’s disease, 159 

Pericardium, hemorrhage, spontaneous rup- 
ture of syphilitic saccular aneurysms of 
ascending aorta Into pericardial ca\ Ity , 
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